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From the Editor 


M t MacTech, weYe liusting at tlie seams with iiappiness Ixrcause lliis issue is husling at the seams 
Mm with content! WeYe fortunate to keep adding readers, and in the process we add contril>utors - 
people that want to share their knowledge about the Mac or some facet of the Mac. Of course, 
weYe always looking for fresh voices and unit|ue angles on tliis technology. If youYe dtJing something 
ctx)l with the Mac, let us know! Perhaps you - or soinetme you know - wants to write alxjut it, t>r 
maybe you belong in the MacTech Spotlight. In either case, let us know! Send me an e-mail at exec- 
editor@mactechxom and let us know! First-time authors are always welcome. 

Anytime that MacTech pits Mac against Mac for Ixrnclimarks, we end up with hugely popular 
articles. This month, weVe run thousands of tests on G4 and Intel Macs running Tiger, Leopard, Office 
2004 and the brand-new Office 2008. Well show you where each is taster, slower and where you 
should care alx)ut tliat peifonnarice. Editor in Cliief Neil Ticktin brings you the skinny on Micrasoft 
Office 2008 Benchmarks. 

WcYc c:losing in on the end of Doug Hanley’s Road to Cenification series. I'his time, Doug talks 
about getting certified in Pro Apps. Unless Apple changes something drastically, this is part 4 of this 
5-part series on everything you could want to know about Apple cerliftcation lesLs, 

Jose Cni2 follows up last monrh’s introduction to git with Sharing With Git - showing you how to 
use git for distributed projects and how to tie it all back in to Xccxle. Git is gaining steam in the 
versioning systetii sfiace, and we got the gtxxls! 

Dave Dribin continues down The Road to Code and delves into yet another critical piece to 
programming and understanding OS X - the foundation framework. Follow Dave’s lead and learn how 
to write your own apps. 

Returning author Aaron Montgomery brings us moie grxidies for develofXTS and anyone who 
wanLs to understand unit testing. If you have a growing Xccxle project, and you want to automate the 
testing of the code as it changes (and oh, rememl.)er to use a version system.. .sometlting like git!), you 
should be reading, “What's in Your Target^” 

Why Macworld is great: the power of bringing people together. Norman Palardy and I liad the 
pleasure of sitting down with Geoff Perlman to talk alxnil KFAL Sofiware and the latest release of 
RKAlhasic. 

To r(]und out this diverse and voluminous issue, our monthly features bring you PHP as a general 
scripting language, foundations of creating system images, and the MacTech Spotlight shines on Austin 
Meyer, best known for X-Plane. X-Plane is renowned for its realistic flight physics and tlie ability to fly 
vehicles fnim a two-seat prop plane to the Space Shuttle. Best part? All development is dt>ne on a 
Macintosh! 

Don’t forgets if you have a topic you’d like to share, let us know. If youYc not up to covering a 
topic: yourself, but know one that you want to Jearn atx:iut, let us know about that, too! 

Thanks for reading, and wc’ll see you next month. 

Ed Marezak, 

Executive Editor 
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Mac in the Shell 

by Edward Marczak 


Scripting 
with PHP 

Forget that web stuff, PHP is 
a great scripting ianguage! 

___y 

Introduction 

Since the inception of ilus column, J’vc covered j»eneral 
shell tcx>ls, bash commands and general busli scripting. Life in 
the shell invtjives much more! 'ITiere are many other scrifJling 
enviixmnients - and shells, ft>r that matter! While I won't lx; 
stepping totally (Xitside of bash, 1 will lx: UK>king at other ways 
to automate your environment. While 1 //jfee busli, I don't 
necessarily hm U. PUP - yes, the one you may know f rom web 
devek>pment - has a CLI eomixmenl llial makes a great 
scripting language. Of course, it's installed by default under OS 
X (version 52A as of OS 10.5.1). So let’s dig in and learn some 
new techniques. 

Why, oh Why? 

Why am I fbrs;iking bash? While bash is [>owerrul, it falfs 
down in some key areas, one of wliich being eas 7 dalabafK.* 
access. Yes, using the tools we've talked about over the 
months, w'e could use the mysql binary, send output to 
standard out, grep-sed-and-awk our way to get what w'e're 
after, But that's not easy. Or cieganU 

PHP is a dynamically and loosely typed language wiili 
extensions that allow easy access to chiii outside of its wcjrid. 
PUP sup[>orLs acce.ss to raw network sockets, curl libraries 
allow access to UHLs (ftp, http, https, etc.), and various 
dalai>asc liliraries allow access to various databases. Tins 
support needs to lx.* compiled in, and Apple has made sure we 
liiive the tools we need. (You can kx>k at everything that's 
compiled in by running php -r 'phpinfoO ; ' [ l<sss. 

Once you’re IcKiking at that output, search for 'curl' and 
“mysqr), 

PHP Is also Open Source, like many of die packages that 
Apple includt's with OS X. It w^as written by Rasmus Lerdorf in 
1995 (as *'PHP/FI" which evolved into the PHP we use today), 
and stands for TUP: Hypertext PreprcKessor”, While its goal 
was for web development, it’s also now^ nicely suited for 
scripting. (There wasn't always a CIJ component). 


What can PHP do? Just alxiut anything! Well anything 
that you'd use a .script ing language for, PHP ruas on just alxxn 
every platform, and there is even a way to tie in a GUI {but 
that’s beyond what Pm going to go into here. See 
http://gtk,phpmet/ for more information). 

Do the PHP 

Nothing like an example to gel things gtiing. Most text 
editors recognize the .php filenatne extension and change 
nuxles accordingly. Text Wrangler, BBPdit, vi and TextMate all 
have colorizations and in some cases, extra su(i|x>n for the PHP 
language and its constructs. So, fire up your favorite one, and 
type the venerable '’hello world" program: 

Listing It hello_worUi.php 
#1/usr/bln/php 
<?php 

print "Hellg, worldSVn^; 

?> 

As With all programs that we're going to run from the shell, we 
need to mark il execiualile if we intend to run it by name alone 
(chniod 770 hello^workl.php). Notice that I used the shebang 
line here (line 1), Technically, you could om\i that, and run the 
program like this: 

php hello eWorld.php 

Ihiwever, I think the shebang line along willi marking it 
exectnalile underscxires that we am treat PHP like a Teal 
scripting language. This way, we am simply: 

*/hello_world,php 

and lx; on our way. Let’s look closer at listing 1. 

First, we have the shebang line as discussed* Next, we 
have this odddooking ct>nstnK:r: “^''php". This simply signifies 
that w^hat follow's will be PHP code. As originally intended, 
PHP can lie emlieddetl in 1 fPML documents. The PI IP opening 
G<?php") and closing G?>") rags allow you to jump in and out 
of “PHP mode.” (As an aside, if you're ncit in mode,” 
you're in HTML mode* and the plip engine will liappily spit 
stray lines Ixick to srdout, 'Itiar’s why there is no blank line in 
listing 1 between the sliebang and the php opening lag. Also, 
the final closing fag, technically, b ojitioml). 

The next line contains a print statement, w^hicli simply 
outpuLs its aigumenLs to standard otii. In this case, the 
argument b the string "Hello, worldAn”, Tiie "Xn" character b 
a newline, which print does not output on its own after 
printing. 
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Finally, we close with an ending php lag: All in all, 

you probably figured out this short program without 
explanation. One thing to note* though: unlike the hjLsh 
constructs that weVe seen, PHP expects each line to end with 
a setni<olon {“;")* PHl^ uses this as a line separator* and the 
PHP engine wilt print erK)rs if you omit it at the end of any line 
or l>etween any separate statements. 

Beyond The Beginning 

Like any good programming environment, PHP su[>porLs 
comments, variables and all basic constaicts such as flow 
control statemenLs and loops. Let's get the easy one out of the 
way; gcx^d code is commented code. 

Plil^ honors C, C++ and Perl style comments. Let's look at 
all three in action. 

Listing 2/ Comment ex^mpte 
<?php 

/• exaiDplel, php 

This short code snippet illustrates good code comnenting. 

Ed Harczak. 2008 

•i 

$nuinargs * func„nuiii_args(); // This retrieves the 

number of args passed 

echo "Ntaaber of arguments* $tiiiiiargs\r]": 

4 Here's the closing tagi 
?> 

I’m sure 1 don't need to l>eIahor that any fiirlher, 

Variable,s in PHP are represented by a dollar sign followed 
by tile name of the variable, 'llie variable name is case-seasitive, 
A valid variable name starts with a letter or underscore (not a 
numlx?rj and is then followed by any numlx^r of leiters* 
numlxTs or underscores, f^th one exception: "(this" is a 
reserved variable name and cannot be ovenidtien). As 
mentioned, PHP is lx)th kxxsely and dynamieaJJy lyjied. Tliis is 
a fancy way of saying variables take on the profX'rties of the 
contents assigned to them* and generally *do the right thing.' As 
always* an example: 

listing J: PHP V&riable Demo 
<?php 

$a “ ‘'apple": // a Is b string 
If ($a""orange") print "OrangeVn": 

Sa-^S // a is now an integer 

7> 

(Note: the Jtml closing tag can also aci as a semi-oilon, licncr 
its omiasion in listing 3)^ In general* lliis aids the rapid 
development that can lx done with PHP However* if you ever 
do need to find out what type a variable is at the moment* you 
have several options. You can print it out using getypeO or 
you can lest for it with tstypeO, You can also use in 
comparisons to ensure not only that variable contenLs are the 
same* but that types match alsr>. You can force a variable to be 
a certain type by using settypeO* or by casting the variable if 
you're familiar with that from other languages, 1 won't delve 


into tliis much deeper except to say to he rareful with this. 
Again* the PHP engine will try to 'do the right tiling/ Take 
listing 4 as your warning. 

Listing 4: Cmting example 
<?php 

Sj!=TRUE: // X is a boolean 

$x“tstringl$x: // x now contains "I" 

$x""9bar"; // string again 

settype{$x* integer): // x Is now an int* and 0 
7> 

In a final show of the PHP engine trying to do the right tiling* 
ii will Juggle types" as needed. So, if $a is an integer and $b 
is a float, adding them together evaluates etmyihing as a float* 
and returns a float. Strings also gain an implicit conversion if 
ased with mathematical operators, “15" + 5 equals integer 20. 
SjX'aking of types, FHP supports the folltwing types: 

Integer 

Btx)lean 

Float (aka “double" or “real”) 

Siring 

Binary 

Array 

Object 

We'll lx* exploring these types as we go. 

Second Gear 

Otlier things to note about how PHP deals wiili string 
variables and quoting. Siring literals can he specified as single 
quoted, doiihle quoted or u,se heredoc syntax. 111 nmcentrate 
cm die first two for now. 

Widi single quote.s, variables are not expanded* and only a 
backslash need l>e escaped. You can nest double quotes within 
single quotes. For example: 

print 'Konty PythonV's Flying Circus.': 
print '1 like $donBrfi*s 
print 'r\*ni splitting 
this line': 

The first line prints "Monty Python's Flying Circus/' The second 
literally prints “I like (doHars" - without trying to evaluate 
“$dollars" as a variable. Hie third example .shows diat we 
c’an even embed the newline character into a single-cfuoted 
string. 

If a string is enclosed in double quotes* PHP expands 
variables and interprets certain escape sequences. The majt>r 
ones are; 

\n linefeed (OxOA, or 10 in ASCII) 

\r Carriage return (OxOD* or 13 in ASCII) 

V Horizontal tab (HT or 0x09 (9) in ASCII) 

\i^ Vertical tab 
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Greater tlian or equal to 


V Form reetl (since PUP 5.2,5) 

\\ Backslash 

\t Dollar sign 

\" Doii[)le t]uc>ie 


Let's use these in a simple example: 

Listing 5:Basic LLqw Contrtfl 
If f$a > $b) I 

print “a in greater than b\n**; 

Stop = $a: 

\ else I 

print *b Is greater than s'*; 

Stop ^ Sb; 


In action: 

Snuin_dogfi"6; 

print "There are Snum^dogs dogsVn": 

This prints “There are 6 dogs” followed by a newline character. 

Flow Control 

All flow conlntl deals with comparison for purposes of 
directing flow or knowing how m:my times to ItK^p. PHP 
understands the following flow control comparison operators: 

— Btjual 

= Identical 

!= Not etjiial 

o Not ecjiial 

t— fs|(g identical 

< Les,s ihan 

> Greaier than 

<:= Less than or equal to 


PFIP uses curiy brace sytitax to create a statement group. 
listing 5 illustrates an if flow control structure, Gcnerically, if 
tests an expresskyn - any expression. If a is greater than b, the 
How folkjws into die first group if statements. Otherwise, we 
run the .statements in the else group. 

Control Structures am also l>e nested. 

Listing $: Nested control structures 
Si»100: 

while f$i<-50{n [ 

if (fBiod($i,2j—OJ 
print 

S1++: 

t 

You may note from listing 6 that if a control structure only has 
a single statement, curly braces can Ix^ (smitted (though I 
recommend aiwctyfs reHining the braces), 
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Shell Interaction 

lliere are a few ways ihai you can have your PHP script 
interact with ihe shell in general First, you can have PHP 
execute other shell commands. Second, you can pass 
arguments in to the script from the command line. Third, 
PHP is fully capable of reading from standard in and directing 
t)utput to standard out and .standard error. 

'Hie first one is pretty easy: to run a shell command - c^ne 
that may have no built-in PHP equivalent - you simply use 
the backtick operator. The output of the shell command is 
assigned to the variable of your choice. Listing 7 shows tliLs 
in action. 

listing 7: diskmon.php 
if 1/ufir/bin/pkp 
<7php 

$fteefipace^riaiHdf / | tail H | ^wk Mpfltit $Sr | cut - 
d -fr): 

If (Sfreespace > 80) f 

print ^'System volume i& at SffreeepacalTt full you 
may want to look at that.\n": 

diet)I 
t 

if ($fraespace > &0) t 

print "SysLGiii volume is at $|freespace|% full seems 
0K.\n": 
dle(); 

If ($freeapace >» 0) I 

print "System volume Is only $ 1freespacel% full - no 
problems. \n'': 
dieO : 

1 

print “System volume Is an indeterminate amount tull.\n“: 

Accepting and handling command line arguments is also 
a straight-forward venture. PHP populates the vanal)les 
$argc and $argv (an aiTay) with the count of arguments 
and the contents of the arguments resj>ectively. A simple 
example: 

if t$argc < 3) { // we need 2 actual arguments 

print "Usage: $argv[Q] paraml param2": 
dieO : 
f 

print "You entered $argvfl] and $argvL2].\n“; 

The first element of $argv (which starts counting from 
xero) will contain the name of the program lacing run, as 
called from the command line. So, if someone sy ml inks to 
your program and it is called that way, |argv[0] will contain 
die name of the symlink. 

Finally, PHP can easily handle something like this: 

S codeprep | php > accounting.csv 

where the ctxleprcp application is actually outputting php 
code. Naturally, PHP will read standard in like so; 


S Is -1 I liEt_filtsr,php 

The program list_filtenphp would contain a loop like this: 

while (Sline - trin!(fgets(STDIH))) { 

// Procei;.^ input here 
print ■■$line\n": 

I 

Standard out is standard out: all echo and print 
statements are sent there automatically. But what if you want 
to 'do the right thing' and send error output via standard 
error? Easy; Just use fwrile to direct output to that stream: 

fwrite (STDEER, “Record number $rec_no is raalfori!)ed\n“): 
With this in your code, you can still do this: 

$ dutu^geu.php > datafile.csv 
Recorci number 70 is malformed 
Record number 103 is melfomed 

You Still end up with a good data file, but also can be alened 
to exceptions. 

Conclusion 

PHP is just one of the many nice ways to get into, or 
continue scripting under OS X. The brilliant thing is that OS 
X treats ail scripting languages pretty equally. Additionally, if 
youVe already familiar with PHP from web development, it 
makes a nice and easy transition inkJ scripting for the system 
enviromiient. PHl*-bascd scripts can he used for anything 
that bash or perl scripts are: triggered automati<)n from cron, 
Gill interaction and even our beloved login hooks. 

Next month, we'll dip further into PHP, interaction with 
My.SQl. and other PHP-ba,sed script topics. 

Media of the month: The lilustraied World’s Religions: A 
Guide to Our Wisilom Traditions by Huston Smith. This one 
has been around for a bit, but its easy reading overviews and 
beauiiful photography make this a good general read and 
nice reference guide. Once you see the different perspectives 
in this book, perhafis we end the emacs / vi wars! 

Unlil next month, keep scripting. 

7i\i 
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The Road To Certification: 

Part 4: Pro Apps 

Increase your knowledge 
and build credibility on the way 



Introduction 

In ihi.s scric^s of articles, we have ltK>ked at Applets IT 
certifications and hardware ceriificnlions. We examined 
reasons for and benefits of getting certified, as well as the 
resting experience and the changes Apple made lo its IT 
certifications with the release of Mac OS X Leopard, and 
their new Macintosh Teclinician certification, which 
qualifies a technician to perform warranty repairs while 
working at Apple Authorised Service Providers. In this 
article, we will review Apple’s Pro Apps certifications for 
applications like Final Cut Pro and Logic Pro. 

Apple offers a tiered certificatkm program for Applets 
professional digital applications. The supporting curriculum 
applies to creative professionals in varying capacities, 
including: editors, filmmakers, sound designers, 

photographers, special effects ariists, teachers, and more, 

Apple Certified Pro 

Obtaining Pro Apps end-user certifications grants you 
the title of A})|>le Certified Pro. Tn become an Apf)!e 
Certified Pro for an application, you need to pass the 
associated exam at an Apple Authorized 'Iraining Center 
(AATC). A Level One certification means thai you have basic 
operational knowledge of the application, while a Level 
Two certification attests to a deeper understanding of the 
application. Level One exams are usually administered at 
the end of specific courses, but you can lake Level One 
exams without taking a class, for a fee at an AATC that 
offers Pro Apps Clas.ses. level Two exams can be taken only 
in conjunction with the associated advanced classes and 
you need to pass the Level One exam before you can take 
the Level 'Iwo class and exam. The certifications are 
version-based for each application. 
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Once you are an Apple Certified Prt> you can use the 
Apple Certified Fro logo on your business card and website. 
Certification gives you a way to differentiate yourself and 
validate yotir ex[>erti.se In the digital media applications 
whose exams you pass. You may nho join the Apple 
Certification Allianee (http://irainirtg.apple.com/Qllionce/) 
at no cost and luive a free listing in the direciory tjf Certified 
Pros on Apple's website. 

You can obtain ceriificatson for the following 
applications: Final Cut Pro 6, Final Cut Express 4, Final Cut 
Studio 2 (Motion Gruphics); DVD Studio Pro 4, Motion 3, 
Soundtrack Pro 2, Color, Aperture 1.5, Color Management, 
Logic Pro 7 and 8, Shake, and Xsan For Pro Video. Final Cut 
l^ro and Logic Prt> are the only two applications for which a 
l.evcl Two certification is currently available. 

The average class length is 3 days. There is a more 
extensive Final Cut Pro 6 cla.ss that is five days long. The 
Soundtrack Pro 2 course is only two days long. The courses 
do a great job of lialancing concepts and theory with demos 
and liands-on exercises. The Apple Training Senes books 
from Peachpit Publishing are used in each of the classes. If 
you want to become certified, ihc test is normally offered in 
the afternoon on tlie last day of class. You can find more 
information about the classes and course outlines at: 
http://www.opple.com/software/pro/frotning/courses/ 

Apple Certified Trainer 
Certification 

The Apple Certified Trainer (ACD program trains and 
lesLs qualified industry profe.sskmals to deliver Apple's 
certified ciirricuhim. ACTs work with AATCs to teach 
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Upgrading to Leopard? 



Don’t forget to feed the beast. 
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courses to end users. To become an ACT, candidates must 
submit an application. Once the application Ls accepted, 
candidates must attend a Irain-the-Trainer course and pass 
the associated trainer exam. For more details on becoming 
an ACT, visit- http://training.appiexom/act/ 

Apple Certified Master Pro and 
Master Trainer Certifications 

Apple offers both end-user and trainer versions of the 
Final Cut Studi(] Master and Logic Studio Master 
certifications. Master certification recognizes your expertise 
with an entire product suite. Since wcjrkflow is such a 
significant component of both Final Cut Studio and Logic 
Studio, each curriculum is set up so that you must earn 
individual certification in multiple products in the suite to 
earn Master Certification, as outlined below. As exams are 
retired when a new version of the application is released, 
you will need to re-certify on the new versions to keep your 
Master Certification current. 

To become a Final Cut Studio Master Fro you need to 
pas,s five exams: 

Final Cut Fro 6 lx!vel One 

Final Cut Pro 6 Level Two or Color Level One 

Mcjlion 3 Level One or Final Cut Studio Motion Graphics 
Level One 

DVD Studio Fro 4 Level One 


It has a beautiful touch screen, gorgeous 
form-factor and amazing capabilities... 
Our Job is to keep things that way. 


revo 



Soundtrack Pro 2 Level One 

To become a Logic Studio Master Pro you need to pass 
three exams: 

Logic Fro 8 Level One 

U>gic Pro 8 Level Two 

Soundtrack Fro 2 Level One 

Remember all f.£vel Two exams require attendance of 
the associated class to be eligible to take the test Becoming 
a Master Trainer requires Trainer certification for each of the 
classes listed for Final Cut Studio or Logic Studio. 

Preparing for the Exams 

In previous articles, we reviewed some of the areas 
covered on the tests. Fro Apps exam.s focus more on 
application features than general technical knowledge. The 
best way to prepare for one of Pro Apps exams is to take 
the associaied class ai an AATC. You can find the nearest 
AATC at: htlpiZ/training,apple.com/iocations. You could 
also prepare by reviewing the Peachpit hook for the 
particular course, l>ut you will l>e more thoroughly prepared 
by participating in a class. 

Next Article on the Road to 
Certification 

In the fifth arlicte in this series, we will provide detailed 
information alK)ut llic requirements for the Apple Certified 
System Administfator (ACSA) 10.5 certification. We will 
discuss the topics erwered on each of the exams required for 
ACSA certificaiion, and what resources are available to help 
you prepare. Those resources of course will include Apple 
Authorized Training Center classes and books. We will also 
discuss how lo l>eeonie an Apple Certified Trainer for IT 
a)urses. 
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Sharing with Git 

Learn how to use Git to share 


your )^code projects 


i h; 'r^ lj*» 


by Jose R.C. Cruz 


Introduction 

CVS, Subversion, and Gil lei several users work the same 
project. Users can ctmtribute titeir changes ami avoid gelling in 
each other's way, Tliey can retrace their steps if they make a 
mistake. They can :ilst> review caeli other's changes with little 
effort. 

But CVS and Subversion use a cenlral repository, at risk to 
data loss without a gtKxl backup plan. Git, tjn tSie other hand, 
SLippoit.s the use of Jistrifmled repositories, l^iich user keeps a 
separate repository ftir the same projetl. 'Hii’y then update eacli 
Ollier's repositories at specific times in ifie j>rt>jcct schedule. 

11iis article shows how u> use Git to setup a basic 
distributed repository. It shows how to move data lx:iween 
repositories. It also shows other ways to send data uptimes 
when those repositories are not available. 

Planning Your Repository 

Git lets you mup yt>ur project repcxsift>ry in many ways. 
The simf)lesL way is to use a central re/xxvto;p (Figure 1), User 
A checks out a ctipy of the project on which he makes his 
cfianges. Tlien he txmiiiiitvS his changes back into the 
repository, iltus alkwiiig user B to update her cxjpy as well. 



Figure 1. The centralized setup 


But tlii.s setup, as stated earlier, has a set of problems. First, 
losing the repository means losing all project data. Second, 
users need constant access to the repository in order to commit 
tlicir changes. Third, the reposiu^ry can get large and unwieldy 
as time goes on. 

A dilTcrent way Is to use a ImHien^Hup (Figure 2). Here, 
a puhiic repository contain.s all the files needed by the pro^^ct. 
Next, users A and B liave tlieir own primte repositfiries, which 
are direct dupficates of the public one. User A makes his 
('hanges to the project and updates his Repository, User B also 
does the s;jme to hers. Then, at an agreed time, users A and B 
update ilie public refxjsitory with data from their private ones. 
They also work with the projea head to resolve any conflicts 
that tK'cur. 


I 

PT&.oct Heao 




jsor 

A 0 

Figure 2 , The two-tier setup 


Since users A and B have their own repexsitories, diey 
access the public one only wlien they need to. They arc also 
free it) try out new ideas, knowing that they will send only 
those clianges that worked to the public repository. And if user 
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A lojieji his repository, he can make a new one using the public 
repository. 

A more radical way is to use a round-robin setup (Figure 
3). First, user A creates a private repository for his project. Then 
he creates a public copy of that same reprjsitory. User B, who 
just joined in, gets a copy of user As public repository. She then 
makes another copy to serve as her public repository. During 
the course of the project, user A sends updates from his private 
to his public repository. But he receives updates from user B's 
public one. The same steps also hokl for user B. 


Cooy 

A 



Figure 3. The round-robin setup 


The round-robin setup removes the need for a central 
repository. It does, however, need more storage resources. It 
can also be more difficult to maintain when a lot of users are 
involved. 


Enter The Daemon 

You normally store the public repository on the network 
volume. How you access it depends on what server daemon 
you used. That Siime daemon also dictates the setting for the 
global option -git-dir or for tlie environment variable 
GIT_DIR. 

For example, assume you place die repository for project 
foobar on the network volume foobar.net. If the server 
daemon is Apache, add the following URL in your Git 
commands. 

git -git'dii:=http://foobar,coiUi/foobar/ 

If it is rsync, add the following lines to your . bash_prof ile 
file. 

GIT_DIR=c:syTicb: //foabar. com/foobar 
Export 

Git also .supports the use of https and ssh as valid daemons. 
Bui I he one we will IcKik into is the git daemon. 

The git daemon 

The git daemon provides basic TCP/IP services for the 
Git repository (Figure 4). It listens to fx>rt 9418 and handles any 
SCM requests that appear on that port. It is easy to setup and 
u.se than most network servers. It does not yet sui>port 
authenlicalion, but diis support may appear in fuaire revisions. 

Below is the basic syntax of the git daemon command, 
git daemon eprJons -ba^s-path=voJtJJ7re path white_2ist 

The options argument consists of one or more Bags to control 
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the daemon. ITie -base-path option sets the path to the 
nctwtjrk volume holdini; llte repositories. The white_list 
argument is a list of paths to each repository senlced by tlte 
daemon. 



Figure 4. The git daemoti 


Launch the daemon 

Assume that your projtxl reptxsiiory foobar is in tlie 
network volume /Volumes/Server/Projects. Also, 
assume that the volume uses the domain name foobar. net. 
To Stan the daemon, enter the following statement at the 
Tennlnal prompt. 

git daemon -base - pa th-ZVolumeii/Set vet/Projects \ 
/Voliunes/Projectg/foobar & 

The token tells the daemon to iaiindi iLsclf in the 

l>ackground. Otlierwise, you will he unable to enter more 
command unless you stop the daemon with a ctrl-c 
keys!ix>ke. To check if the daemon is running correctly, type llie 
following stateinenl at the promjil. 

git 1b remote git://foobar*net/foohar 

Git should then display a list of nodes and SHA! keys a.s shown 
IxlTow. 

b49lb9426501f7857563abe8d2a86dbbb242dnd HEAD 

b491b9426501f785756325B8d2aa6dbhb242dfld 

rets/heads/master 

Now^ assume you want to include the repository barfoo to 
the daemon's white list. To do so, first stop the daemon using 
the kill command to. Then launch llie daemon again as 
follows. 

git daemon -base i)Qtb"/Volumei5/Server/Projecta \ 

/VoluMee/Projectfi/foobar /Volumes/Projects/barfoo ^ 

When yt)u enter the directory make sure to type the 
paths mfttlL Avoid using shortcut tokens such as '-'T. Also 
avoid adding a trailing ' /' to each directory patli. Eitlier token 
will only prevent the daemon from finding tlie repository. 

Starting the daemon from a Terminal session does have 
one problem, if you end the session, i.e. by closing the 
window^, you stop the daemon as well. A IxHicr approach is to 
start the daemon using either inetd or launchd. For 
instructions on how to do so, see the references listed at the 
end of this article. 
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Configuring the daemon 


Project management has never been so EASY. 


You can change how the daemon behaves by using one or 
morv oplkins. For instance, the daemon sends its error 
messages to stderr, which is the Terminal window. To send 
those messages to the file system.log instead, add the — 

sysLog option. 

git daenon --syelog ^ 

Also, the daemon listens to [X)rt 9418 for incoming recjaesis. To 
use a different port, e.g. 9'SOO, pass the new nunilxT using the 
—port option. 

git daetnqri 

Make sure that the new port number is nut used by otlicr 
network services. To see if the numlxr is available, chet^k the 
/etc/services file as follows. 

more /eto/eetvlcoa | gret> 9500 

by default, the daemon itse.s only those repositories in its 
w^hite list that have the zen>-byle file gitdaemoTiexportok. 

To remove this limitation, add tiie export-all option, 
git daeman -aaport-all ^ 

The daemon now liandles aJl the repcxsilories in its white list, 
os long m they have the sulxJirectories * git/objects and 
• git/refs. If these two subdirectories are missing, the 
daemon will return an error message. You can also add the 
zero-byte file to the repository by entering the following 
statement. 

touch /Volumes/Pcojocts/foobar/.git/cQiifiE/Bit-daBBior 
export ok 

For a detailed list of other daemon options, read the 
following online dtK’utnent. 

lu t p: //vww .kernel. org^pub/softwace/scm/git/docs/git* 
daemon.html 



Facing The Public 

Refore you let other users to access your repository, first 
make sure lhal its tbiia is ready for public use. Check if the 
project compiles witlioui any pix>[ilems. See if i!ie projea has 
the minimum set of support documents such as a README and 
a version hisuiry file. Use the git fscJc and git gc 
commands to remove unwanted data from the repository. Also, 
backup the repositoiy before nuiking it public. 

These extra checks will help easure a reliable and error- 
free rept>silory. 

Making clones 

Use the git clone command to make a copy of the 
project repository. The command stores the copy in the 
location of your own choosing. It also updates the copy with 
data that links it back to the original. 
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entering project tracking information, you use Projegt X's 
u nique Web App to let your resources ta ke care of the 
tedious data entry. 

One click instantly incorporates timesheets, expense reports, 
and other task information, so you can spend time where it 
counts—managing your project! 

Successful projea management has never been so easy. 
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Figure 5. The git clone command 

Tlic l)ii,sic syntax of iJie command is as follows, 

git clone options repository„urJ 

Itie repository url argiiment is the tJRL lo ihc njp<JsiU)ry 
bcin^' copied. Tlie destination path argument is the 
ItKation of the copy. The options argument consists of one 
oie more settings to control the copy prQc:esK. 

ten me» for example, you want a copy of the project 
repexsitory foobar. To make the copy, eater the git clone 
command as follows. 

git clone git;//foobec.net/foobar 
/Voliiues/Projects/ private 

First Gil sends a copy request to the daemon, ihe daemon 
responds by sending back the repository data. Next, Git sLoicts 
I he copy in the directory /Volumes/Projects/private, it 
Llien marks the copy as die master, the original a,s the origin. 


Choosing which repository to copy depends on the 
project's state and setup. In an ongoing pniject, make a copy of 
public repository. The copy then ,serves as your private 
repository. In a new pmjcct, however, make a copy of your 
private repository. In this case, the copy itself becomes the 
public one. 

Exchanging data 

Use the git pull command lo move data from the j>ul)lic 
repository to your private one. This ctjmmand uses die pulilic 
data Lo update your rejiosiiDry (Figure 6). It also updates your 
working copy, it present. It then reports any cooRict.s found 
during the update 
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Figure 6. The git pull command 
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Below Is ihv basic syntax of the git pull conm'ind. 

^it pull options r^pository_uTl references 

'Jhe options argnmenl ccsasLsts uf one or more settings to 
control the pull pr<x:ess- The repository^url argument is 
tlic location of die public repository. The references 
argument consists of the nrxles or branches where the data is 
to be pulled* Ijeave liiis blank to retrieve only the latest updates* 
Assume you want to update your private tx)py of tlie 
foobar repository. To start the update, enter tlie git pull 
commantl as follows. 

git pull git;//foobar.net/foobar 

llie above command gets the latest updates from the public 
repository. Then it meiges them with the HEAD node on the 
private copy. To get updates from a specific node, e*g. 

version_l, enter the command as follows, 
git pull git://foobar.net/foobar version_l 

To display a diff rejx>rt after data is retrieved, add a —summary 
option* 

git pull ^^Ltmmary git■//foobar.net/foobar 

Tr> keep the data fn>m merging with your private repository, 

add a -no-commit option. 

git pull -no commit git■//foobar.net/foobar 

Use the git push comimnd to move data from your 
private repository to the pu!>!ic one (Figure 7). If you are using 
the git daemon, make sure to tdl the daemon to allow the 
push recjiiesi. To do so, enter die (bliowing git con fig 
command on llie server side. 

git config daemon,receivepack true 



Figure 7. The git push command 


'Hie git push command has llic same syntax as the pull 
command* But it has a much smaller set of options than the 
latter. Also, its use consists mostly of nifwing the latest updates 
to the public one. For instance, to update I lie pulilic repository 

foobar, enter die command as follows. 

git push git://foobar.net/foobar master:master 

Make sure to update your private reptjsiuiry first 
updating the pulilic one. You will find that il is much easier and 
.safer Lo resolve any conflicts on the private aipy dian on the 
public one. 
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The Daemon Is Down 

There can be times when you will be unable to conned to 
the public repository. The server daemon may have crashed or 
terminated. The network may be unreachable. The repository 
itself may be corrupted. Or die server that hosts the repository 
may be geUing upgrades. 

For tliese oises, Git gives you two ways to still share your 
project changes with other users. You can use Git to make 
patches from your private repository. You can also use it to 
archive specific revisions in your reposittjry. Tlien, you can send 
these patches or archives to those users via other means such 
as e-mail or portable media. 

Making patches 

Use the git dif f command to make a patch for specific 
revisions of your project files (Figure 8). You on make a patch 
for the working copy of a projcd file against the one in the 
repository. You on make another patch for two revisions of the 
project in the repository. 



Figure 8. The git diff command 


For example, to make a patch for ilie project file 

foobar.html, enter the command as follows, 
git diff foobar.html > foobar.diff 

Git first compares foobar.html with its latest revision in the 
repository. 'Ihen it stores any changes it finds in the patch file 
foobar.diff. To make a patch against the second latest 
revision of foobar .html, enter the command as follows. 

git diff HEAD^ foobar.htnl > foobar.diff 

To make a patch for the latest and second latest revision of 

pnijcct f oobar, enter the command as follows, 
git diff HEAD HEAD'* > foobar.diff 

To make a paieh for a binary file such as foobar, jpg, add a 

-binary option to the command. 

git diff "binary foobar.jpg > foobar.diff 

To make a patch for more than one file, enter their names as a 
space-delimited list. 

git diff -binary foobar.html foobar.jpg > foobar.diff 

Notice that the above example uses the -binary option since 
at least one of the files is a binary file. You exclude this 
iiption if ail the files are text files. Also, patch files use either a 


,diff or -patch suffix. But you can use your own suffix as 
long as you inform this to yr)ur fellow users. 

Use the git apply command to update your repository 
with a patch. Bui check first to see if the patch is for a group 
of text files or for a group of text and binary files. If the patch 

is for text files only, enter the command as follows, 
git apply foobar.diff 

If it is for binary files only or for text and binary files, add a - 
binary option to the command. 

git apply -'binary foobar.diff 

Either way, Git will use the patch to update the right file. It will, 
however, leave the updated files uncommitted. You must verify 
and commit tlie updated files manually. Doing so will protect 
your repository from unwanted changes. 

Making archives 

Use the git archive command to archive revisions of a 
project in the repository (Figure 9). This command can make 
two types of archives: larballs and zp files. ChtKise the one 
most suited to your needs. 



Figure 9. The git archive command 


The basic syntax of the git archive command is as 
follows. 

git archive options "formaretype revision > archive_path 

Tlie options argument consi.si of one or more flags to control 
the archival process. The —format option selects die arclilve 
format. The revision argument is the project revision to be 
archived. And the archive_|>ath argument is the name and 
path of the archive. 

A.ssume you want to archive the latest revision of the 
project repository foobar. To make a tarhall archive, enter die 
command as fo!low.s. 

git archive -foniiat=taE HEAD > f&obar.tar 

To make a zip archive, change the -format option as follows. 

git archive ”fornat=zip HEAD > foobar.^ip 

Notice that bodi examples has the archive's suffix set explicidy. 
Make sure to do so as the command iLself will not set the right 
suffix for you. 

To display a list of files added to the archive, add a — 
verbose option. 

git archive "forjnat*tar -verbose ) fodbflc.tar 

To add a prefix, e g. foo_, to each archived file, use the “■ 
prefix option. 

git archive -format-tar -prefix“foo_ tlEAD > foobar.tar 

Finally, if you get an archive from another aser, use either 
the tar or unzip tool to open the archive. But make sore to 
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do SO in a directory separalc from your working copy. Thai way 
you w'iil avoid overwriting your project files hy accident. 

Concluding Remarks 

Git makes it easy for stn^eral users to share their project 
dara with each other, li supports most server protocols, as well 
as provides iLs own server daemon. It can move data from one 
repository to another, or copy a specific rept>sitory. It cm make 
patches or archives for .specific project revisions. 

Iliese sharing featuies makes Git well suited lor handling 
distributed setups. But Git can also handle a centralized seaip, 
which may suit certain projects. This fiexibiUty is one of the 
reasons why Gil is getting a lot of notice from the developer 
wc>rld. 
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IMAGES? 

In tJ^e System Imaging and Deplt>ynncni Pt>wer Tools 
session at Macworld this year, tlicrc was a laigc amount of time 
spent discussing system imaging. How doCsS it work? What are 
Inrst [practices? Are there l)est praaices? How do you deaJ witli 
new hardware, and more were asked. ! ditriight it would be 
useful this month to reexamine ilie practice of image creation, 
[jet's start by looking at what we mean by an image. 

THE “IMAGE" 

In traditional Macintosh system administmlion, an image is 
a base operating system plus .some amount of scjftware that is 
applied to one or more machines. In general, the nirvana has 
lK"cn to create a single image that can be applied lo many 
different models of Mac machines. Is this goal achievable, or 
is it like Buddhism, in wliich the journey is more important? 

Rule 1: currency 

The first rule of system imaging is titat an image must lie 
created from the most current model of Macintosh in any 
deployment. 'lypically this image is creiited from the 
installation media that was sliipped with the hardware. For 
example, if your deployment includes a cjiiad (X)re Intel 
machine, then create the image from that disc'. Is this rule 
inviolable? No. 

How do you update an existing image? Wait until the dot 
release update, 'lliat ts, if your image was created on 10.4.10, 
update your image for new hardware at 10.4 Jl. lliere is some 
debate alxiut using a combo updater or a delta. Cienerally, I 
prefer to use the combo updater, as each and every update 
from the Gold Master is applied. This method can be used to 
update existing images pretty reluibly, 'Hiere are of course 
exceptions, but now tliat a universal opemting system is 
available. Leopard, this methexJ .sh<)uld work in most cases. 

Rule 2: User templates 

Tile second aile of thumb in system imaging is how to 
create a default template. Note dial tliis method applies to local 


accounts, not network accounts. First, create a tempbte user 
using system picferences. Next, login as that user, and run 
cacit application that it is important to ct>nrigure. Common 
configuration items include web browsers, word processing 
applications, or sile-specific applications that need ccjnsLsLeni 
.settings. Tltere are a couple of gotchas though. 

First, for the template user, dt>n’l slave anything in the 
keychain. Wlien the template is copied over any item stored in 
the keychain will l>e inaccessible to the new accounU It is safe 
to delete the keychain after finishing custom configuration as 
well. Secondly, be certain to set the proj>er downloads folder 
for each web browser. In Tiger, if the Salad downkxid folder 
were not set, a copied template wouki contain an inaccessible 
path, 'llie hist gotcha Is for any preferences that are machine 
specific. This type of preference is usually stored in 
-/Library/Preferences/Byllost. Common items here include 
iTunes preferences, screensaver preferences, and others. A 
hardware address is etulxjdded in tlie pieference file name. It 
can l>e corrected with a loginhook. 

Rule 3: Cleanup 

Before applying any image, it is tmp<»ruint to do some 
basic cleanup. What should be cleaned up though? Ifiere are 
a few obvious things lo remove for initial cleanup. Cret rid of 
any Cache files stored in /Libra ry/Cac lies, and 
/System/Libialy/Qiches. Next, remove Ixitli swap files and 
sleep images. These are Ux.'ated in die directory /var/vm, and 
can Ix! signifiamt in size. One other cache can also be 
removed, die BootCache. play list located in /j>riva[e/var/db. 

What a!x)Ui other types of files? Generally, I would 
recommend moving die Network Interfaces plist in 
/Libmry/Freferences/SystemConfiguraii()n. In general, tliese 
files are machine specific, and will get recreated by the 
operating system on first IxkK. Tliis also removes any possible 
conflict if an image has a different network interface 
configuration then its target. 

System wide, these files are ignored by 'l ime Machine, and 
cim prolxibly be eliminated from any image. 


34 MARCH • 2008 


WWW.MACnCH.COM 









Spotlight-VIOQ 

/.Trashes 

/.fEeventsd 

/.hotfiles.btree 

/Backups.backupdb 

/Desktop OB 

/Desktop DF 

/i^etwork/Servers 

/Previous Systems 

/Users/Shared/SC Info 

/IJEers/Guest 

/dev 

/hotne 

/net 

/ private/var/db/S pot light 
/private/var/db/Spotlight V100 

Note thai most of these tiles are fairly logical lo lie 
excluded. Tlic operating system will recreate any of these files 
at first bool. 

Clean up of the User template can also l>e a little more 
complete as well. Here are the files that can be excluded from 
the User Template. Most are related to brf>wsers and rss feeds. 

Library/Application Support/MohileSync 
Library/Application Support/SyncServices 
Library/Caches 
Library/Logs 

Library/Mall/Envelope Tnde;i 
Library/Mall/AvailableFeeds 
Library/Kirrors 
Libra ry/PubSub/Database 
Library/PubSub/Downloads 
Libra ty/PubSub/Faeds 
Libcary/Safar t / Tcotm.db 
Library/Safari/Historyindex.sk 


'Hie last thing to eliminate is any Log files, both in 
/Library/Uigs and /private/var/log. No need to have any of 
itiese Items on an image! Note tliat the cleanup process ts I jest 
scripted, as no one really wants to remember all of these steps! 

APPLE SOFTWARE RESTORE 

Now that you have cnraled your "perfect'' image, it is time 
to gel it ready for deployment Arc ilicrc lx:si practicres here? I 
think SO. First, it is best to boot from an alternate volume. Tliis 
volume can lie a separate parlitir>n, or an external drive. Once 
bcxited the steps are pretty straigliUbrward. 

t. Open Disk l lliltty 

2. Select the drive or pan it ion that is the model for imaging 

3. Select “Image from Folder" and .select the hard drive and 
waiu A long time. 

4. Selea “Scan Image for Restore" and scan the newly 
created dmg file. 

That's it! You then have an image tliiit is ready for deployment 
via whatever methtxl you have in place to put an image on a 
machine via multicast ASR, NetResu>re, or any other method 
you have of getting the iniitge on die machine. One imp<irtant 
note lliouglL it is genemily best to have at least twice Lite 
amount of space needed to create an image on your external 
drive. If your drive has any less ilian tiiat, the imaging 
operation may fail. 


M/cmm 


THE FUTURE 

The medirx] I have just descrilxxi is the “Classic" way of 
creating methods and is fairly tried and tme. However, it isn't 
really very sc:alable, or flexible as the image is a point in lime 
snapshot. The way of the future can be seen in rwo areas, the 
new System Imaging Utility in Leopard and In.staDMG from 
afp54S.com. Both take the idea of monolithic image creation, 
and move it lo a more modular approach. Ultimately tliis 
approach is far more flexible, allowing updating any image at a 
moments notice. It also makes it easier to lie extremely flcxibie 
and adaptable, which is a good filing in today's fast moving 
environments. It was gtxid to see all at Macworld fhLs year, 
until next month see you on the lists! 
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The Road to Code 


by Dave Dribln 


Building on a 
Solid Foundation 

Exploring the Foundation . 
framework 

V _ y 

The Foundation Framework 

Now tliat weVe gtme over the biisics of the Ohjeciivc-C 
language, including inheritance, and memory 

management, we can jiluri to write some real code. One of the 
great things alxnU developing for Mac OS X is rhai in addition 
to getting a nice language to use, you also get a lot of reusable 
code to use in your own applications, Tliis can save you lots 
of Lime t)et:ause yttu can reuse what's already present in the 
system, 

Reusable ctxle on Mac OS X is often groujK'd together in 
a package called a framework. A framework is similar to a 
dynamically linked library (Dll) on Windows or a shared 
object (*so) on mnsi other Unix pluifomis in tlxu il contains 
shared code that may l>e used by multiple applications. 
Frameworks have one important difference: they may contain 
more than just ctxie. Typically they wil! contiiin the header 
files needed to use liie sliared code, but they can also include 
Ollier resources, such as images or sounds. Mac- OS X ships 
with many frameworks for a number of purpascs, including 
text manipulation, grapliics, sound, and networking. All the 
system-supplied frameworks are located in ihe 
/System/Library/Frameworks directory. Some of these 
are C-based while some are Objective-C, The main Object!ve- 
C framework tliat pitwides classes used in aU Objeclive-C 
a[>plications is called the Founckition frameu/t>rk, t>r just 
Foundation for short, YouVe alatidy \yeen using part of the 
code in Foundation: NSObject. In this article, well be 
exploring some of the other popular Foundation classes. 

Strings 

A String is a collection of characters used lu represent 
human text. WeVe been using .strings when we use the 
printf functitm: 


printf(vorlil\ri*)i 

The text between, and including, the double quotes Ls 
called a string, i.e. "Hello worldXn", We haven't really 
gone over how strings are implemented in C, so let's dive down 
a bit deeper. 

Strings in C are an array of characters, 'Fhe built-in type 
for text charaaers in C is char. The char type holds a signed 
integer between -128 and 127. You can assign a single 
character to a variable of type char using single quotes, and 
you can print out an individual character in printf with the 
%c formatting specification: 

char letterA = VA': 

printf{■Character: %c Vn", let terA); 

The oiitpul lor this would lx.*: 

Character: A 

So, if a string is an array of cliaraccers, you may think you 
would declare the array for “hello" as follows: 

chfir helloIU: 

kellet^] = *H‘{ 
hello[ij = '€*: 
hello [2] = M* ; 
hello [31 - '1^ 

helloL^l = 'o': 

This is close, but there’s i>ne major i,ssue. There's no way 
to deiemiine the length of an army in C, thus there's no way to 
determine the entl of a siring. 'Iliose clever C designers 
thought up a way anmiid this by using what’s called iJic nitH 
chameter. Tlie null character has the integer value of zero and 
may I'w? entered directly with single quotes using backslash 
zero, \0. In C, strings miLKt end with a null character, llius the 
tx)rrect way to define an array for ^^helio" is: 

char hellolej ; 
hellolOl - 
hellolll = "e': 
hellDl^l = Tj 
hello[31 - M*: 
hellohl = ‘o'l 
helio[5l = 

Beauise the last character in liie array is the null character, 
.strings in C are called mtlNenriinatedstrings, the standard C 
libntry has many siring functions. One such function is 
strlen, which returns the length of the string. There are 
many more, but we won’t lx* covering them here because, as 
we will see, Objective-C handles strings differently than C. 

C provides a shorthand ncjtation for initializing arrays in 
one step, so we can aliernaicly initialize die array: 

chiir hello [] " ‘e*, M‘* *1* . *o\ *\0N: 

This syntax allows us to drop the array size, as the 
compiler can figure il out for you, Fven though this syntax is 
Ixtter than Ixfore, ifs still cumlxrsome, Thais where the 
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double quotes come in. We can use double quotes to represent 
die exact same thing: 

dmr hel]o[] " **hello": 

The double quote syntax is called a C string literal. Just 
keep in mind that under the hood, string literals are still just 
null-terminated char arrays. Renienil>en too, that arrays are 
nearly the same as pointers in C, so yet another way to write 
this would be: 

nh.Tr * hello = ''hello": 

Tills char * type is the way you will see most strings 
declared in C. Often you will see const char too: 

const char * hello = “hello*’; 

Tlie const keyword means that the contents of the string 
are constant and may not be modified. To ]>rint null-tenninaled 
.strings using printf, use the %s formatting specification: 

ptlntf (“Say: hello): 

While the null character and double quote syntax solve 
many issues of strings in C, they have one serious weakness 
thafs not so easy to overcome: Unicode, 

Unicode 

Above, 1 mentioned dial the char type holds an Integer 
Ix^tween -128 and 127. Tliis means tliat every character need.s 
an equivalent number value, 'llie translation between number 
and lexi character is called an enaKiing, Back w^lien C wa.s 


invented, die most popular encoding wavS called American 
Standard Code for Information Interchange, or ASCI! for short. 
ASCII encoded the English alphabet in upper and lower case, 
the digils 0 through 9 a few other characters used for 
controlling teletype terminals. ASCII only has 127 characters 
specified, which is perfect for the char type. The problem 
w^idi ASen is that it only works for the English alphabet. It 
doesn't provide a way to represenl accented cliaracters or non- 
English alphabets, such as Russian, Greek, or any of the Asian 
language.s, including Chinese or Japanese, 

To solve diis prol:>lcm, compuicr .scientists from around die 
world came together and created a master list of all human 
characters on Earth. The result is called Unicode, specifically 
die Universal Charaeter Set. As you may imagine, the oumlKT 
of characters far exceeds the 255 available numbers of die char 
type. But these computer scienrists were really smart, lliey 
aerated multiple Unicode enctxlings that map the Unicode ctxle 
points (the Unicode terminology for character) into different 
tables. One such encoding is called UTE-8, and it's specilically 
designed for ASCII-based null-terminated systems, like C 
strings. 

Wliile using UlT-8 in C strings makes it possible to use 
Unicode in C, ifs hr from ideal. Many standard C functions 
don’t work quite right with UTF-8, and dealing with UTF-8 for 
lots of string data can lie slow. Because of this, Objective-C 
strings are not based on C strings. 

By the way, fully covering Unicode and the different 
Unicode encodings would lx? an article in ics own riglit, Em 
only covering the basics needed to understand strings in C and 
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Objective-C. If you want to learn more about Unicode, there 
are plenty of gcxxj re^nirces on the Internet, 

Objective-C Strings 

'lb get around many of the lirnitaikms of C strings, 
Objeetive-C tnckidcs iLs own string dass called NSString as 
part of the I'ounciation framework. You can create a new 
NSString instance from a UlT-H encoded C string using the 
stringWithUTFastring: method: 

NSString * hello - 

[NSString stringWithUTFSString: ■‘hello’*]: 

Remember from t>ur previous artide on niemoiy 
management that this class method creates an autoreleased 
LTLStance of NSString. This means you don't have to worry 
al)()ui reUiining or releasing it, so long as you are finished using 
it IxTore the autorelease pool is released, 'lliere's a 
corresponding instance method constmetor you can use, if you 
don't want an autoreleased object: 

NSString ' hello == 

llNSStrlng allocl inittfithUTFeString: ■‘hello’'] : 

// Most call [hello release] wheti finished 

Wliilc dicse are very liandy for using the C string literals 
we've already been using, it's a bit long-winded for regular use. 
'I'hankfully, Objetlive-C also has iis own syntax for string 
literals, ll uses doulile quotes like C strings, but it uses an at 
sign VW) before the first double quote: 

NSString * hello - @-h€ilo"; 

Notice that using the Objective-C syntax results in an 
instance of the NSString class. String liteml instances are noi 
autoreleased, l>ul you shtjuldn't release diem, either. They are 
allocated automatically l>efore the main function is called and 
are automaticaUy released when your application exiLs. 

Tlie nice thing alKJUL Ohjcctive-C strings is diat diey are 
full-blown objects. This means you can call methods on string 
instances. For example, to get the length of the string, you 
would use the length method: 

prlntf(■’NSString length: IdVR-, [hello length!): 

IF you warn to gel. a DTF^R string for use widi C functions, 
you can use the UTF 8 String method; 

printf{"^ay; [hello UTFSString]J; 

Keep in mind die memory returned from UTF8 String is 
also autoreleased. If you need it to stick around longer than 
the current autorelease pcxd cycle, you'll need to copy it inlo a 
new C string. 

I'his is just the tip of the iceberg on what you can do with 
NSString. ft's a very p<iwerfiil class and works well with 
Unicode. As such, diere are many more methods available. 
Since strings are so heavily used, we will no doubt be using 
more of these methods. I will explain them as we encounter 
them, Imt consult the documentation for a list of all available 
methods. 
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NSLog 

M you saw above, to print out an NSString with 
printf, we had to convert it into a string. Not only is 
this a bit oH a pain, but it can also l>e inefficient to convert the 
string into a new cnctjding. UnforUmately, since print f was 
designed only for C code, it cannot natively handle 
NS Strings. The Foundation framework comes with its own 
priming function called NSLog, h works very similarly to 
print f in that you can give it a string to print: however, you 
must pajss it an NSString instead of a const char * C 
string: 

NSLogworld*"); 

Tlic output is a liuie different than printf. First, it 
atitomatically includes a newline on the end, so you do not 
need to ii.se \n as the last character. It also includes extra 
inlbmiation, such as the dale and time, Ix^fore tlie message. 
Mere's the output when I ran tiie ccxle atx)ve: 

20080I-07 15:30:35.539 objcstrin&E[13448:lOb] Hello world 

You can also use all die printf-^style percent formatting 
specifications, like %d and %s. Hut it also comes with a new 
formatting specifier for Ohjective-C .strings: You would use 

it like tins: 

NSStriug * hello = @"heiio'': 

NSLog(@*'Say; hello]; 


The resulting output sliouid t)e similar U>: 

2008-01-07 15:39:46,147 objcstrings [ 13^j 86 : lObl Say: hello 

Even thougli NSLog prints extra stuff, you wall often see it 
used in Objective-C code ratlier than printf. This is mainly 
liecause the extra stuff' printed is helpful for debugging GUI 
apfilications. If you want mcire control over the output of your 
text, you'll have to use printf with the UTF8String method. 
Since we are still writing command line applications, for now, I 
will u^se printf as the output has a lor less clutter 

Modifying Ob|ective-C Strings 

An NSString instance is not modifiable, meaning you 
cannot diange the text of the string. You can create a new' 
string, but you cannot modify its contents direedy A fancier 
way i{) say '"not modifiable'' is immutahle. Thus NSString 
instances are said U> be immulahlc. There is a class eahed 
NSMutableString that creates a string w'hose contents may 
be mcxlified directly, ihere Ls no shortcut way to create them, 
so you musi use one of die constructor metluxls. One of the 
methods to change the string is the appendstring: mediod, 
which adds text to the existing text: 

NSMutableString * helloWorld ^ 

[MSNutableStririg stringWithStcing: ^^bellg**] ; 

IhellDWorld apfjendStrltig: world"']; 

This results in the .string @ "hallo world". 
NSMutableString is a siiliclass of NSString. This means 
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you can call any method of an NSString such as 
UTFSString- 

printf (“Sayr lia\n“, (helloyorlrf UTFSStringJ}; 

RetiienilxT from our article on inheritance that you can use 
a suixilass instance anywhere a superclas,s is used. Tims, you 
can pass in an NSMutablestring anywhere an HSString is 
required* 

Collections 

While the string' classes t>f the Founchition franiewt>rk are 
extremely popular^ the next most popular classes are called 
cx>lk’Ciions. Qillections are classe-s whose serfe purptxse is to 
hold Ollier objects. There are different cnlleciion classes 
depending on your needs, and well l)e kxjking al arrays and 
dictionarie.s. 

Arrays 

Jn previous articles, we’ve covered arrays in C* Arrays hold 
multiple values of the same type. C arrays are very limited in 
their functionality, though, and it's easy Uy use them incorrectly. 
The Foundation framework has a class for arrays named 
US Array. It holds zero or more Objective-C objects and 
rememlxfrs their order. It is similar to an array in C, but it is n 
lot mt)re flexible. To create an array you can use the 
arrayWithOb jects: constnictor; 


MSArtay * colorf; “ [NSArray arrayWlthObjecEs: 

fgceen", #"blue*', till]; 

Tills nietlicxl creates an auU>released array with three string 
elements. Note that the list of elements in the constructor is 
tenninated with nil, It is important to not forget the 
teniiinating nil. If you do, you will mast likely crash your 
program. 

You can access individiial elements of the array w^ith the 
object At Index: meth(Kl. Just like C arrays, the index of tlic 
first element is 0, thus to access the stx'ond element, you'd use 
an index of 1: 

NSString ■ green = leolors nbjeccAtlndeK; ll; 

You can find out how many elenienLs are in the array with 
the count method. Combining these two methods with a for 
loop, we print ak the elements: 

Inr i: 

for (1 =0; i < [colors eouotj; 1++) 

( 

NSString ‘ cglor - tcolors abjectAlIndex: j]: 
print Color ts\n“ , 1, [color DTFSString]); 

I 

I'his .should give you the Ibllowing output: 

Color 0: red 
Color 1: green 
Color 2: blue 

NSArray objects are immutable. Just like NSString, 
there is a mutable subcrlass: NSMutableArray. A common 
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G5 2,0/2,3GHZ $229/699 
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melhtKl of mutable arrays is addObject; that adds an objetl 
to the end of the array: 

HSHutableArray • anljnals [JJSHutableArrsy array!: 
latiimals addObJecti @'*cat''I: 
fanimais addObject: i 

Again, there are far more methods to NSArray and 
NSMutableArray to cover here, but you’ve learned enough 
to get you started. 

Dictionaries 

Another [x^pular collection is the dictionary. Dictitmaries 
manage pairs of keys and values. Dictionaries can also 
efficiently look up values by their keys. In other languages, 
diciionarics are known as bash tables or associatiw arrays. You 
can think of a dictionary as a lookup table. For example, let's 
say we have a table of countries and their capitol city: 

Table 1: Countries and their capitals 

Country Capitol 

United States Washington, D.C, 

England London 

France Paris 

Lefs say we w^anted to use the information in Table I to 
create a lookup table so we could t)uickly find the capital of a 
country. We could use a dictionary to do this. Each rt>w in the 
table is a key/value pair. The country is the key, since that is 
what we are using as the lookup, and the capital is the vakie. 


The Foundation framework has a class called 
NSDictionary that is a dklionary implementation, with one 
minor change: it calls values ^^objects". We can create a new‘ 
dictionary wMi tlie diet ionaryWithObjectsAndKeys: 
class method, set the countries to lx.* the keys, and set the 
capitals to l>e the values, or objects, as NSDictionary likes m 
call tlicni: 

nSDlctlonary * capitals * 

[NSMctionary dictionaryWi thObjectsAndKeys: 
©“Washington, D*C.“, ©"'Unitad States'** 

©'London''. S'Engiand“, 

©"Faria*** ©“France", 
niil: 

Note again the key/value pair list is terminated with a nil. 
With this dictionary, we can nt)w I(K)k up a capital (objecO 
given a country (key) using tlie objectForKey: method: 

NSSlring * capital ^ [capitals objectForKey: 

©"England “J : 

printft"Capital of England la %a\n“, [capitol 
yTFBStrlngJ); 

If the key has no corresponding objc’i.i, tficn it returns nil. 
As with arrays and strings, NSDictionary is immutable. 
If you want an updateable dictionary, u*se die 
NSMutab 1 eDictionary subclass. 

Loose Ends 

All collection cla.sses retain their objects. This means that 
after yt>ti atid an object to an array or dictionary, you may 
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release your instance of ii, if you no longer need it. The 
collection classes will release an object when it is removed from 
the collection, or they will release all their ol>}ecLs when they 
themselves get deallocated. 

One downside to the collecLion classes in Foundation Ls 
that they can only hold Objective-C objecLs. This means that 
you cannot put standard C types, or primittm types, such as int 
and float, directly into a collection. Luckily, Objective-C lias 
wrapper classes lV>r primitive types, one of tiiem being 
NSNumber. NSNumber is an immutable class tliai holds any 
primitive number type. Here’s how you would put tlie integer 
42 into an NSNumber, and tlien get it back out again: 

KSKumber * theAnswet = [WStJuubpr nuisberWltlilnt: 42]: 

printf(“The an^rwcir is (theAnsv^r 

Since NSNumber is a full-blown Objcctive-C class, you can 
use it to put primitive numliers into arrays and dictitinaries. i 
will demonstrate this shortly. 

Election Counting 

Putting together everything weVe learned in this article, 
we're going to write a small application that tallies votes for an 
election. This seems rather fitting with 2008 lx;ing an eieeiion 
year in tlie United States. However, instead of voting for 
president, lets take a poll that asks people to vtite on their 


lavorite fruit. Since counting up votes c'un Ix^ tedious, we’d like 
to write an application to tally up the results. Using the clas.ses 
in Foundation, this is aaually pretty easy! Listing 1 shows tlie 
entire program. Read it over quickly, and ilien well walk 
through it. 

Listing 1: tally, m: A vote tallying program 

iffintport <Foun<ilatlo[i/Foundation.h> 

ilit main tint aj:gc» const ckaz ' argyllJ 
{ 

HSAniordleas^Pooi ‘ pool = f fNSAuLori*li^asoPool all^l 
initj; 

NSStiTog • tejjul ts “ 

^"apple,orango. appla,cborry«bananH«apple»banaoa« 
^''orango,apple, banana, cherry,banana .apple.orange*': 

NSArray * votes = [resu-lts c opponent s Se par a te<I By St ring; 

// Tally up the votes 

NSKut.ahleDicUon^ry ^ tallies ^ fNSKutablEDictloiiary 
dicriunaryj: 
int i: 

fur (i * 0: i < fvotef! coimt]; 1++) 

I 

MSScring * vote - [votes objectAiIndex: 1]; 

NS^Iunjbor " currentTally = Italllcn object For Key: 

vote]: 

tnt neuTally; 
if (currentTally nil) 
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// Tliis is th^ first vote for this candid ate 
nfiwTaily = 1: 

else 

( 

rtewTally = [currentTally iutValue] + I; 


newTallyl 

1 


[tallies setObject: t^lSNumher numberWithlat: 
forKey: vote]: 


If Print out the results 
int winninaTaliy = 0: 

NSSttiog * winners 

NSArtiy • voteKeys » [tallies allKeysl i 
for (i = 0; 1 < [voteKeya countJ : i+^-J 
( 

KSStrlng * vote * [voteKeys objectAtIndexi i] \ 
NSNuBiber * tally « [tallies obJectForKeyr vote] : 
priutf(*'%10si %d\^^ [vote UTF8Strlngl , 

[tally IntValue]); 

if ((tally intValue] > wiimingTally] 

I 

winner “ votes 

winniagTally ** [tally IntValue]: 


1 

printf(“\tiAnd the winner is: %al\n"* 
[winner UTF8Strlng]): 

[poo! release]: 
teturn 0; 


The ^'cneral idea of this program is to take a comma- 
separated list of voles and tally tliem up. Once we have llie 
tallies, we print the results and then the winner 


Tlie first new synUix you'll see is how the results string 
is created. This shows how you can l^reak up long string literals 
onto multiple lines. If you don't end the first line with a comma 
or semicolon, you can just slart the second line like a normal 
string. The result is one big NSString. 

The next new bit is how we split the results into individual 
votes. We use the componentsSeparatedByString; 
method to split the long, comma-separated string into an array 
of strings. It also removes the commas, so we have a nice, clean 
array of votes. 

With eaerh vole now in an array, we can proceed to 
ailcnlaling die tallies. We use a mutable dicticmaiy to tally up 
the votes, where the key is the vote and the value is the current 
tally. 'ITie only complication is that we have to use the 
immutable NSKumber class to store the uilly, .since primitive 
types cannot l^e stored in a diclionaiy. 

We loop througli each vote in the votes array and look 
up its cuireni tally in the tallies tlictionary. Since ifiitiaUy 
the dictionary is empty, we may not get any tally back. If this 
is the case, then object ForKey: will return nil. We use diis 
condition to sei ifie next tally to 1. OthcrwiiSe, we add 1 to tlie 
current tally. We then package up the new tally as an 
NSNumfoer and .store it back in the dietkmary wiLli the 
setObject:forKey: method. 1‘hLs method replaces any 
existing value, so our dictionary will only contain the current 
tally. 

After we are done looping through all tlie votes, the 
tallies dictionary coniaias our voting re.sulis. Now we need 
!o refKirt the final results. The ea,siest way to do this i.s to loop 
through tn^ery key/value pair in the dictionary, and die easiest 
way to do that is to use the allKeys method of 
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NSDictionary. It gives us every key in an army. We can 
then loop through each key, get iLs corresponding value, and 
print the tally. In order to make die results line up in columns, 
we use the %10s formal specification for vote. Tltis tells 
printf to pad out the siring to 10 characters using spaces, if 
the string is less than 10 characters. 

As we are looping through aU the tallies to print dicm out, 
we also keep track of the maximum number of votes so we can 
find our winner. After reporting the final results, we print out 
our winner 

Okay, so what happens when we run tliis application? 1 
get the following output: 

banana: 4 
cherry: 2 
orange: 3 
apple: 5 

And the winner Is: applef 

It was a close race, but uliiimtely apple (or is that Apple?) 
prevails. Well, as cool as this program is, it docs kive some 
limitations. First, the results string is stored directly in the 
program. Itiis means if we need to update our results, we also 
have to recompile our program. Ideally, we would store our 
results in an external text file, but that would complicate this 


simple example a bit too much. If you want to try this yourself, 
thougli, look into the 

stringWithContentsOfFile:encoding:error: 
method of NSString. Here's a little hint to get you started. It 
fead.s a file named results.txt on your desktop Into a 
string: 

tJSString ' file “ »“"'/aesktop/reBults.txf': 

file “ [file string^yExpamdingTildetnPath]: 

NSString ‘ results " 

iNSStriog stringWitiiCuntentsOfFile: file 

encoding: 

N$ tJTF3 St ringEncodi n g 

error: NUJal: 

Be careful, though. Even this code is not complete, ;ts it 
ignores any errors that may occur. Production code should 
alwa^ handle errors. We will talk more about properly 
handling NSError later. If you want to try ihis out anyway, an 
added challenge would be to support votes on separate lines, 
instead of separated by conunas. 

Another limitation i.s that ihe rc.sults are not printed in any 
order. Ideally, we would print the results in ascending or 
descending order, by votes. The allKeys method does not 
guarantee what order the keys are in. In fad tlie order could 
be different every time we run It. Getting the keys back in a 
specific order requires some topics we haven't yet covered, 
such as selectors and comparaiors. If you want to learn more 
about this on your own, look into the 
keysSortedByValueUsingSelector: method of 

NSDictionary. 

The finaJ limitation Ls that wc don't handle ties. We could 
use an array of winners, instead of a single winner, to fix this. 
This would lx* anotlier fim modificaiton to try on your own. 

Conclusion 

Well, we are making gcxxl progress! WeVe learned alxiut 
the string, array, and dictionary classes that come a.s part of the 
Foundaiiim framework, lliere's miK'h more to Foundation, bin 
with even this ba.sic knowledge, wc can do a lot. In fact, we 
am even begin to write GUI applications. Thus finally, next 
month, we will step away From the dark world of text-only 
command line applications, and start writing GUI applitratlons. 

\\\\ 
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Office 2008 Benchmarks 

How well does Office 2008 
run compared to Office 2004? 


by N&if Ticktin. Bditor-in-Chief 


The Big Question 


If you are a Micrcisofi Office user on the Mac, there’s likely 
a question on your mind ulx)nt the new version of Microsoft 
Office 2(X)8 for Mac. As you may remcml:)er, Maclech did 
extensive benchmarking on MicTosoft Office 2004 for Mat; 
Rinning under Rosetta, when the Intel Macs first came out. See 
hHp://www,nra:techxom/oiiides/mactech/Vo!.22/22.05/CDtfi 
ce2004&enchfnark/ to retid the full article. 

But Office 2008 is “Universal,” meaning that it's designed to 
take advantage of the Intel processor, wiiile still txjing 
compatil^le with PowerPC based rnacliines. The big question is 
therefore, '"How fast i.s tile new Office 2008?” 

To answer tliat question, we put Offic’e 2008 diixjugli its 


by our PowerBcKik G4), it certainly tuns Veil enough” alix.il 
marginally sIowcl 

In the over 2,500 real world tests comparing Office 2004 with 
2008, the vast majority were faster, with ouny futures being 2’3x 
faster in the new version. On average, Office 2008 mmiing on 
Intel was 28% faster thin 2004 for those items we tested. 

For PowerPC useni, ifie issue of whether to upgrade 
should come ilown to wlietlier you want the new features, or 
new file formal supported integrated into the application. 

Clearly, however, for Intel users, there are not only the 
Ixmefits of new features and a more straightf{:>rward user 
interface, boi many sfKX?d improvements as well 
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and Leopard (Mac 08 
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specific). With over 
2,500 tests, we liKjked 
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100% 

Microsoft Office for 

80% 

Mac. 

60% 

Overview 

40% 

We won't keep 
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general. Office 2008 is 
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faster than Office 2004 
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Figure 1: Office 2008 vs. Office 2004? 
(shorter is faster) 
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Figure 2: Intel Tiger vs. Intel Leopard? 
(shorter is faster) 


In Figua- 1, you can see liow orHce 2(X)H mn compared to 
Office 2004- Tlic PowerPC mnehtnes (blue and red) and Intel 
machines (green and pur]>le) represent show the two differeni 
setufjs Ibr ()ffit:e 2004 am! 2(X)8, respc^ctively. 

To dctcnriine this, Maclech ran tests atrtxss five models of 
Macs: PowerBcxik G4, MacBcx>k, MacBook Fro, Intel iMac. and 
Mac I Vo, Real world tests were mn to make these 
determinations, such as: 
successive laiincli 
scrolling 
find and replac'e 
opening files 
pasting 
printing 
ztx>ming 
sulnotals 
auto Ibmiatting 
applying templates 
IMAP account sync 
Searcliing 

Insening and importing graphics 

Furlltcrmore, for most users when running Office 2008 on 
Intel, it’s usually slightly faster on Leopard than it is on Tiger 
Tlie only exceptions were PowerPoint and Entourage which ran 
just a hit slower See Figure 2. 

Application Overall Results 

We ran tests in each of the four ntain Office 2008 apps, 
pins the graphics engine. What we found for each of them was 
as follows. 

MMnaai 


For Inu^l Mac users, on average: 

- Word 2008 ran 57^ bister than Word 2004 

• Kxcel 2tK)8 ran 22% faster than Fxcel 2004 

• l\)werPoini 2008 ran 40% faster titan PowerPoint 2004 

• Rntourage 2008 ran 2S% faster than Entourage 2004 

• Graphics (common to all the applications) in Office 2008 
mn 60% faster than Ofnee 2004 

To make this even mon" Gear, when something says 
faster," that means that if it took 10 seconds on 2(X)4, it t{X)k 7 
seconds on 2008. This tends to understate “fasier” when 
compared to ixfrcepiion. 

While we already had tliousands of tests to perfoiTn, we 
thought il important to include a PowerPC machine in the mix. 
We chose ifie PowerI3(x>k G4 as a reasonable representation of 
PtwerPC. Obviously, our tests needed to focus on machines 
ship])ing in die last couple of years, and that’s Intel Irased Macs. 
But. if you are Uxjking lo deploy 2(X)8 on PowerPC based Macs, 
either liecause you want consistency, the new file formats, or 
the new features, 2008’s speed on PowerPC is very nsitble, and 
the slower stopwatch tests shouldn’t .slop you. 

For PowerPC Mac users, represented by our PowerBook 
G4 testing, on average: 

• Word 2008 ran 35% slower tlian Word 2004 

• Excel 2008 ran 65% slower ilran Excel 2004 

• PowerPfiint 2008 ran 9% slower than PowerPoint 2004 

• Entourage 2008 ran 22% slower than Entourage 2004 

• Graphics in Office 2(X)8 ran 30% faster than Office 2004 
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Test Environment 



Sifocesslve Scrd Real Save As, Word Find & Open Wofd Paste Print a Word 

launch Wof(d Document Rep4ace Documem Document 

Document 


Whtfn we were choosing 
eompiiier models, we set out to 
choose not the fastest, latest models, 
but ones dial would lie a good 
representation of whai most people 
may have. Certainly, the faster 
models of these ctimputers will 
perform even l>etter 

Specifically, these are the 
machines that we used: 

• PowerBtKik G4: 2GB 1<AM, L5 
GHz G4 processor 

• MacBooki 2GR RAM, 1.83 GHz 
Core Duo processor 

• MacBook Pro: 4GB RAM, 

2H6GHz Core 2 Dikj pixx:essor 

• iMac: 2GB RAM, 1.83 GHz 
Core 2 Duo processor 

• Mac Pro: 4GB RAM, Quad Core 
(two 2*66 GHz Dual-Core Intel 
Xv<m piTH-'easors) 

The test Ix^nch included configurations of btith Mac OS X 
10.4*11 and Mac OS X 10.5J, with Ofiice 2004 and 2008 
installed. All installations were completely clean installations of 
boil'i Mac OS X and Microsoft Office* 


Figure y. Word 2004 vs. Word 2000? 

^shorter is faster) 

Specific Applications and Tests 

The numiK'r of tests that we ditl across the number of Mac 
models across two Mac OS X versions would make looking at 
charts and results Umj cQinple*\ for any normal human. With 
that in mind, let's focus on Office 2008 v.s* Office 2004 on 
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Leopard on Intel mac1iine,s as ibis is the mcxsl common 
scenario* (Don't worry, tlie complete results for individoal 
machines and tests are avaiJahie in the results tables if you 
want to see them. ) 

Here is wliat we found lor each a|)piication (Won.!, Hxeeh 
hntoura^>e and PowerPoint). Note: Both Office 2001 anti OOice 
2(X)8 use a graphics engine that is shared by all the CJfhce 



Figure 4: Excel 2004 vs. Excel 2008? 
(shorter is faster) 


Successive Launch 


iJoofnOut 


Subtouis 


• Offire 2004 on int^i ieop«r4 ■ Office iOOS oe Intel Leopartil 


applications. With that in mintl, the final set 
of tests focuses on that graphics engine* 

Microsoft Word: Specifics 

Clearly, Word is the most used 
application in the Office Suite. As a 
result, it makes sense for us to run the 
largest test suite in Word. The test suite 
included: 

• Successive launch (i,e.» a launch after 
the application had Ix^en launched 
already once) 

• Scrolling from top to bottom in a 
diK'ument 

• Save as (not “save") of a real world 
dcxrumenl that included text, pictures, 

It and more. 

* Global find and replace 
' (Opening a larger document 

* Pasting 

* Printing a document with complexity 
{e*g*, text, pictures, etc...) 

As you can see from Figure 3, Word 2008 is a whole lol 
faster than Word 2(K]4 with the exception of launching 
(slightly slower) and printing (which relies more on the OS). 

'file documents used for the test were real world sized, 
but on tile larger .side so that we could get quality test results. 
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Microsoft Excel: Specifics 

For Excel, we ftxrused on tilings that the 
application spent time “thinking about.” As a 
result, the test suite included; 

• Successive iauncli 

• Zoom out 

* Subtotals (and the formatting that goes along 

with that) 

* Auto fbmtai 

We also looked at scrolling, but it turns out 
that scrolling was so fast lhal Microsoft's user 
testing showed it needed to be slowed down. As 
a result, the test wasn't appropriate. 

In all cases, Excel 2008 was faster than Excel 
200i. 


Figure S: Entourage 2004 vs. Entourage 2008? 
(shorter is faster) 


iis/% 



Figure 6: PowerPoint 2004 vs, PowerPoint 2008? 
(shorter is faster) 



Figure 7; Office Graphics 2004 vs. Office Graphics 2008? 
(shorter is faster) 


Microsoft Entourage; Specifics 

For Enltniragc, we ftK'used on tlie items that 
were measurable. As a result, the test suite 
included: 

• Successive launch 

• IMAI^ account sync 

• Purge deleted itents 

• Address IxKik search 

We had also looked at POP message 
download and sending messages via SMTP, but 
Found that these were not gocxl lesLs of the 
application ... ifuil they liad more to do with the 
network and the server. Additionally, we looked at 
mail and task search, hut found the tests ran ttx) 
fast to be measun?d in Eniouragc 2(X)B. 

Microsoft PowerPoint; Specifics 

So muc’h of one's lime in PowerPoint is spent 
review ing slides and transitions, as well as typing. 
Tliese are not gcxxJ rests, however, as they test 
either the user, or are fixed length by design (e.g., 
a iransiLitin speed doesn't typically vary much). As 
a result, the test suite includeti: 

• Successive laimc'h 

• Opening a c<implex PowerPoint file 

• Saving a norma! size file 

• Scrolling througli a large prescntiUion in 
‘"sorter view” 

• Applying a template throughout a large 
presentation 

In all eases except one, PowerPoint w^as faster. 
Sometimes much faster. Launching w^as slightly 
slower 

Microsoft Office Graphics: 
Specifics 

As we mentioned earlier. Office 2008 and 
2004 both rely on a common graphics library that is 
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used ucn)ss llie ORlec suiie. WiiJi diui in inind, we tested some 
of the graphics hi actions to see how they fared, including: 

• Inserting a large JPG 

• In-sertion WcjrdAn 

• nifXiiting a number of pictures into ClipArt 

In all of these cases, Office 2008 graphics were 
siihstantially fasten 

Some Speed You Can’t Stopwatch 

MacTech's tests are primarily done using a stopwatch, and 
as such, they are timing things that are done solely by the 
('ompurer. Tliis is a good judge of the tlifference betw'een OfRce 
2004 running under Rosetta vs. Office 2008 iimniiig as a 
Universal application, native on Intel 

Bui, what Office 2008 does more than jusi Ixf Universal is 
to bring some conereie advancenienls in acaling work, as well 
as the level of quality that a “normal" pei^son can accomplish, 
4 Ills is done through Dorn i men t Klements, Smart Art, Ledger 
SheeLs, Clia.ns, and other devices. Clearly these are strongest in 
Word and Excel 

What tJiese features do for the human being is make it 
easier to get there — we1! c’all this “user speedFor example, 
chans can be created in one click, without having to go 
through dialog lx>x after dialog box in a wizard. Or, building 
a formula in Excel Its far eiLsier than il tia,s lx.v*n in a long 
lime. 

From a quality of work product. Word and Excel in 
partinilar have new features ihai rtfally raise the bar. For 
example, the tem[ilales provided vastly eniiance tlie quality of 
a "new\sletter'' or a “flyer”. And, SmanArt: w'ow. 1 can t even 
imagine any student or business user even thinking of doing 
lliis in any Office protiuct ix.forc. 

All of these items give users a great deal more “user speed" 
... and those are not the type of tilings that can be measured 
with a stopw^aich. But, in many case's, you wilt see significant 
“user speed"" im[3rovemenLs, regardless. 

Conclusion 

As we Slated at the [beginning of this article, on Iniel 
machines, Office 2008 riin.s faster lor most things than 20()4 
does. For PowerPC based machines, 2(K)8 works ""well 
enough"; in fact, for many things, we don’t think you1l notice 
much of a spetxl difference from 2001 on I*t>werPC* 

For tliose tliat work in area.s affected by tlie “user speed'* 
enhancements, and we have to believe tliiil's tlie majority of 
users, yt>u1l see substantive improvements. Add to it the new 
feature's, and you liave an atiplicaUtm suite that allows you 
pRxJuce higher quality work, in far less time, either liecause it*s 
Ifniversal and faster, or liecause of what the new- user interface 
and templates bring you. 

In itie end, if you want the new' features, or tlie new file 
fomiats, then Office 2008 Is the way to go. 
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Table: Mac Model/OS Specifics When Comparing Office 2008 to Office 2004 

Office 2004 = 100% Baseline. Lower % Values mean Faster 
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Word: 

Successive Launcit.. 

... 153% 

305% 

.387% 

103% 

103% 

118% 

109% 

106% 

90% 

105% 

Scroll Heal Work! Doc. 

.... 61% 

108% 

1.34% 

45% 

37% 

57% 

51% 

45% 

42% 

47% 

Save As Word l^fx: (nomial) 

.... 78% 

108% 

108% 

86% 

38% 

81% 

64% 

78% 

63% 

75% 

Find & Replace *. *. 

.... 57% 

114% j 

110% 1 

43% 

42% 

46% 

42% 

44% 

40% 

46% 

Open Word Doc. 

. ... 27% 

42% 

38% 

31% 

29% 

32% 

28% 

25% 

18% 

18% 

Pasiu* ... 

.... 66% 

117% 

120% 

52% 

50% 

57% 

56% 

53% 

50% 

51% 

Print a Word Doc ......... 

.... 98% 

99% 

94% 

103% 

96% 

96% 

95% 

95% 

100% 

100% 

Excel: 

.Successive Launch. . . - 

. - . - 99% 

225% 

2.35% 

59% 

56% 

74% 

72% 

68% 

63% 

68% 

Ztx)m Out.. 

. . . 107% 

194% 

204% 

91% 

80% 

82% 

73% 

89% 

81% 

93% 

Subtotals................ 

.... 79% 

109% 

97% 

61% 

45% 

89% 

87% 

68% 

42% 

100% 

AutoFormat.. 


133% 

123% 

100% 

88% 

92% 

87% 

79‘K> 

80% 

91% 

PowerPoint: 

Successive Uunch........ 

... 103% 

119% 

206% 

77% 

100% 

77% 

112% 

74% 

93% 

73% 

Open complex file . 

.... .59% 

83% 

110% 

23% 

25% 

24% 

27% 

25% 

26% 

24% 

Save normal file ... 

... 105% 

127% 

1.3.3% 

109%. 

89% 

110% 

93% 

110% 

82% 

108% 

StToll slide in sorter view . . 

.... 78% 

103% 

100 % 

60% 

58% 

63% 

70% 

73% 

72% 

89% 

Apply Template.. . 

.... 23% 

48% 

57% 

15% 

14% 

17% 

18% 

17% 

17% 

16% 

Entourage: 

Successive Luinch .. 

.... 90% 

189% 

192% 

67% 

59% 

72% 

68% 

65% 

50% 

67% 

IMAP Account Sync .. . 

.... 74% 

95% 

123% 

65% 

65% 

61% 

67% 

62% 

65% 

63% 

Empty Deleted Items ...... 

... 132% 

147% 

155% 

116% 

143% 

91% 

114% 

116% 

167% 

118% 

Address Book Search . 

.... 32% 

38% 

.38% 

35% 

36% 

25% 

28% 

3.3% 

26% 

32% 

Graphics: 

Insert Large IPG ......... 

.... 34% 

47% 

39% 

22% 

20% 

40%i 

38% 

32% 

30% 

35% 

WordArt: Insert . 

_40% 

81% 

62% 

37% 

31% 

42% 

29% 

.30% 

30% 

29% 

ClipArt: Import .. 

,... 65% 

92% 

96% 

53% 

44% 

67% 

59% 

60% 

53% 

72% 
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What’s in Your Target 

Unit testing and anaiysis coverage 




by Aaron Montgomery 
with Dave Dribin, 
contributing editor 


Introduction 

If you are l>uilding projects with Xcode, you are already 
using targets in your project. The target collects together 
information about how to build a library or applicaLion. It you 
are working willi more complicated projects, you may have one 
target tliat builds a library and a second larger rhni builds an 
application tliat depends on that library. This article destTil>es 
Xcode targets that help in auxiliary tasks. Using an Xcode target 
to produce dtKrunientaiion has been discussed in MacTech (see 
the references at the end of the article). In this article, we 
present a target that runs unit tests using the CPlusTest 
fnimcwcjrk ft>r Carbon applications (tliere is also a Sen 'feting 
Kit for CtKoa applications, hut we will not cover tliat here). We 
will then add a shell .sc^ripl that allows us to use the Linux 
Coverage Tcxil to analyse how^ much of our code we are 
executing. Tlie [aspiration for this article was the Novemlx^r 3 
20()5 entry in Chris Liscio's log that disc’ussed how to add gcov 
analysis to unit testing (see the references). This article assumes 
you are working with Xcode 3 and building for a Mac OS X 
10.5 target. 1 have done similar projects for Xcode 2.2 and 2.3 
on Mac OS X 10,4 and will point mil differences for those 
configurations as we go along. 

We start with a simple application c’alled SuperAdd that 
implements a ""highly optimised” adding routine. The 
applicatitm started as a l:>asic Carbon Application project and 
we will assume that the reader already has the skills reejuired 
to create a Carbon application with Xcode. 

Unit Tests 

Before I discuss how to add a testing target, a few words 
are in line aixiut what unit tests can do, and (more importantly ) 
what they cannot do. Unit tests are designed to call your 
functions with injiuls that you specify and then verify that the 
function produced tlie correct output. Unit tests do not debug 
your code. 'Ihey may help you determine which ,section of 
code is problematic, hut they cannot tell you how to fix the 
problem. 

Deciding which tests to write is important, but do not let 
it paralyze you. First consider which functions should be tested 
and try to establish the exact requirements of the function. 


Then you can write some tests that confirm that your function 
nieets lliese requiamients. Since it may prohibitive to Le.st 
every possible input, yon will need to be judicitms alxmt whicli 
inputs you u.se to test your function. The Apple documentation 
provides some guidelines. As you continue ro w^ork on ilie 
main application, you will discover rases where the function 
fails to meet your needs either liecause the original 
re(|uiremenls are not exactly correct, or because the function 
was improperly coded. Fach time this happens, you ran add a 
test. Thinking about how you will test your functions may also 
affect Ikw you define your functions, A function called solely 
for the purposes of side effects will l>e touglier to test than one 
that produces an output. Similarly, monoliiliic functions with 
many tasks will 1 k‘ more difficult to test than smaller functions 
with a single clear task since you w'ill need to test the monoliih 
with a larger variety of inputs. Finally, the CPIit,sTesi framework 
doe5 not supptJJi the testing of user generaicd events. 1 will 
discuss a (naive) w:iy to tuindle this for smaller projects in the 
section on code coverage i‘>elow'. There are Cfanmercial systems 
for testing user interfaces, but they are iK-yond the scope of tliis 
article. 

Target Settings 

These in.siryctions come (mostly) from the Apple 
dcKumentation for Unit 'feting wixh the C“:Plu.sTesi framework. 
Start by .selecting New Target... from the Project menu. Select 
Unit Test Bundle from the Carbon section. Choose a name (I 
cliose Unit Tests) and a project (SuperAdd). Voila, a unit resting 
target. Now you necxl to make some adjustments to the project 
configuration so the target will work. 

At this point you have to make a decision about whether 
you want to do unit testing with the Release configuration, the 
Debug configuration, or a new eonfiguratitm. The advantage of 
unit testing the Release configuration is that you will be testing 
the shipping code. T'he disadvantage us that you will need to 
change some of the build sellings to use llie unit tests and tlie 
coverage analysis. These changes may lie inappropriate for tlie 
shipping product. The disadvantage with testing the Debug 
configuration is that you are not actually testing your shipping 
ccxle. You will also not l>e able to use Zero Link during these 
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l>Lulds and tliis may l>e important to your developmtfni cyclL*. 
You could create a new configuration for unit letting (with or 
without coverage analysis). In larger products, this might be a 
iTiorc appropriate choice. However, for this demonstration, wc 
w'ill go ahead and execute tinii tesis and coverage analysis wiili 
the Debug configuration. 

Go to the Targets group and open the information 
iiLSpector for the Unit Tests targeL In the General ta!:i, add a 
Direct Dependency of the SuperAdd application. This will 
build the at^plication prior to testing it. In the Build tab, you will 
need to adjust a number of settings. Make sure that 
Configuration is set appropriately (in the case of this example, 
we are setting this up for the Debug Configuration). In the 
Linking collection, you will need to set the Bundle Loader to 
your executable. This will allow you to access functions and 
variables in ihe original application from your test code. The 
location for tliis example is 

$(BUILT_PRODUCTS_DIR)/$(PROJECT).app/Conte 
nts/MacOS/$(PROJECT) 

In the Unit Testing collection, yon neetl lo set the Test 
Host (the code that your test code wTlI be injected into). In our 
case, this is tlie .same as the Bundle Loader and so we can use 
$ (BU1SIDLE_L0ADER) as the value here. These settings will not 
alLect the Suj^erAdd application, only die testing code. 1 have 
also used the same prefix header for the unit tests as ! used for 
the executable. This prefix header declares a global variable 
(glnitialized) that is used in both scLs of code. The 
SuperAdd code sets this variable to true when it is finished 
wTth its initialization routine. The 11 nit fests code will nol sLari 
running until this variable has been set to true. Using a 
common prefix header allow's both sets of code to see this 
variable. 

If you are building with Xcode 3. you t:an skip to die next 
.section, entitled Source Code. If you are building using Xcode 
2.3t yf>u will need to make some other changes to the targets. 
In the Unit Tests target, you will w^anr to add the flag -fno- 
cxa-atexlt to the Linker's Other Flags in the Linking 
collection. This is to work around a hug introduced in Xctxle 
2.3 and 2,4 but fixed in Xcode 3^ Uow^ go ro the Targets group 
and open the information inspector for the SuperAdd target. In 
the Build tab, you w ill need ro adjust two settings. In ihis case, 
you are actually setting the build settings for the SuperAdd 
application. You will probaldy only w^ani to change these 
settings in the Debug conliguration. In the Linking collection, 
you need to turn off Zero Link, In the Code Generation 
collection, you need to turn off Symbols Hidden by Default. I 
could not find ihe Symbols Hidden by Default setting 
incniioned in ihe Apple docunientaiioie If it is turned on, your 
Unit Tests bundle will not be able to see the variables and 
ftmerioas you wxxild want to use and you will receive linking 
errors. 


Source Code 

Now' you need to write tlie code that runs the tests and the 
code that implements the tests. Apple supplies a 
HonTestsInTimer class with the CPIusTcst framework 
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docaimentation that Ls used U) mn the te-srs. I have adjusted die 
code U) create a CTestRunner class* When a CTestRunner 
Is created, it will create an event loop tinien Wlicn the timer 
hre.Si the CTestRunner checks if the application is initialized. 
If the application is initialized, it will run the rests, otherwise it 

will wail until the rimer fires again. 

RtmTestn €iyde in CTestRuntwr^epp 
VQ id CTe s t Runne r:: RmiTes t s {vo t d) 

I 

//glnitialize:d preventii preinatute riHinxTig of tOBtB 
if (gTrvltiullzed) 

( 

//prevent a second titaer firing white wc"te doing 
ihe tests 

I 

RtmoveEvenrLoopTlitier ImyTimerRef): 
wyTiiierRef “ ffLlLL: 

Di s pos eEven t Loo pTl me r UP F (myT i n e r UP P); 
myTimertJPP = KtILL: 

1 

firm the tests 

I 

Test Rim run; 

TestLog loglstd:;cerr}; 
tun.add0bscrvet-(i5ilogj: 

TeetSuite& aUTests ^ TesiSuite"oUTests(): 
allTests*tun(tunj: 

atd::cerc « **Ran ^ <C run*oinCountC) “■ 

teste/' 

« run*fallucGConnr() « ^ failed." « 

5td;tendl; 


//either quit the applies Lion 
//QuirApplicationHventloop(): 

//or show User Interfafre tent instructions 
ShowCDverageWindowtl: 

I 

I 


The one significani change is that caU to 
ShowCoverageWindow itistead of QuitApplication- 
EventLoop. Since ShowCoverageWindow dcx:s not use the 
CPliLsiest iTaniework’s testing maiTcxs anti classes, Ixii extsis 
st)lcly Hi otnain complete cxxle coverage, 1 will tlLsctLs.s it in the 
section on code coverage below. 

1 create a testing class lor each C module or C+d- class used 
in tlic main project and use a standardized naming convention: 
the name of the unit tests associated witli liie nuxluie fcK>bar is 
allied UTFoobar. I also organize the unit tests in a source tree 
underneath the folder Tests that mirrors the source tree used 
for the application. In this CTise, we have to test tfie superadd 
mmlule, so we create a class railed UTSuperadd. I Imve also 
created a mcKlule named UTUl and il is designed to test the 
user interface. Like ShowCoverageWindow alK)ve, it ftKUses 
on txxle coverage and will lx? <ii,scussed later. 

The UTSuperadd class is used to test the functions 
defined in superadd, 'Ihe UTSuper add cks.s is a subclass of 
Testease (a part of the CPlusTesf framework) and conLiins a 
number of tests. 'Hie class declaration is given lx?iow, 

VTSuperadd declaration in Lf'fSuporadd.h 
class UTSuperadd 
:public 

TestCase 
I 
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public; 

II \ This (nethod constructs an LTSupcradd. 

UTS up e r ad d(Te B11nvoc ation * inInvo c ation); 
ll\ This »etho4 deconstructs an UTSuperadd, 
virtual "^UTSuperaddtvDid): 

//! This method tests auperadd's ability to add two 
negatives* 

void TfiStSuperAddNegNeg(void}; 

//! This method tests superadd*a ability to add a 
negative and a zero. 

void TestSuperAddNegZer(void): 

n 

ii similar tests omitted 
// 

1: 

There are choices when running mulliple tests. You 
could create a single test method tliat executes all the tesLs 
or you can create a nuiTil>cr of smaller methods, each of 
which execute one test. The advantage of the single 
monohlh is that there are fewer tests to register However, 
testing will stop at the first failed test. With a number of 
smaller functions, you will get a log of which tests failed 
and wliich tests passed. Since this process is supposed to be 
automated, I prefer to rim a lot of tests in a single batch 
rather than running until one test fails, it is also often the 
case that patterns in which tests are failing can lead to hints 
as to flow to debug the code. 

The code below demonstrates a simple test to verify lliat 
superadd{-l, -1) is correct. The definition of the 
method defines the test, the nexi line instantiates an object 
of type UTSuperadd and registers the test witfi tlie 
CPlusTest framework, You can use the macro CPTAssert to 
lest asserlions. If the input to ibe macro is false, an error 
will appear in the build results window. 

VTSuperaddzi'TBaSuperAddNeg^eg 

11 define the method 

void UT_auperadd: iTeetSuperAddNegNegCvold) 

1 

CPTAsserl (uuperadd(‘l. -1) “ -1 + 1); 


// tegieter the test 
UTSuperadd SuperAddNegNegf 

TEST INVOCATION(UTSuperadd. TefltSuperAddNegNeg))E 

One issue that docs not appear in this example is the 
i.ssue of memory and resource allocation necessary for your 
lests. It may seem appropriate to make these allocaiicins in 
a constmctor, bin that can cause problems since you cannot 
control exactly when the con.structor will be executed (as 
the objects are static and hence you have no control over 
when they are created). Instead, allocations should occur in 
the virtual function set Up and deallocations should occur 
in the virtual function tear Down. These functions will be 
called immediately l)efore and after each test is run. As a 
result, you know that they will be run after the application 
has been initialized and before ifie unit testing has ended. 
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Running the tests 


Whun you build the Unit Tms target, Uic uppliattion will 
l>L‘ l>uiU (if necessary) and then the Unit Tests target will be 
built. As part of the Imild process of the Unit Tests utjget the 
application will Ik: launched and the tests run. There is no need 
to clux)se Build and Run as the tests are run as part of the build 
process. You can see the Build Results and the Build Transcripts 
corresponding U> running the tests in Figures 1 and 2. 
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Figure I: Build Results 
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Figure 2: Build Transcript 

Failed rests will show up as errors in the Build Results 
warnings pane. The Build rranscripi lists the number of 
tests run and the number of tests that failed. Assuming your 
application did noi crash, you will also get a note like 
“Passed tests for architecture This siuijdy means that 

the application exited normally, it does not reflect wheiher 
individual tests were passed. Additional information about 
which tests ran and whether they passed or failed will also 
show' up in the Build Traascripi pane. 

One thing you need to be careful about is that the tests 
will appear U) liave run even if there was some error in 
building the application or I he unit lest hundle. What 
happens is that an old application or test bundle from a 
previous butid is Ijcing run. You should always check the 
build log to make sure that rhi.s did not happen. For 
important milestone testing, cleaning all targets before 
running the tests might be a good policy so that you can 
insure that tlie tests were run on the most recent build. 
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Coverage Testing 

The goal of coverage testing Is lo execute each command 
in the source at least oner. Like unit testing, a successful 
coverage test does not mean a bug free program: SujxTAdd 
passes the coverage testing with a phenomcnai 100% coverage, 
but still contaio-s a numt>er of bugs. 

The c:overage Uk> 1 provided witlt gcc is called gcov. You 
can find infonnation about this tool in the GCC documentation 
(a link is provided in the references)* Once you have set up the 
project to use gcov (steps I will present later in this article), 
you will generate three new types of files. Files with the suffix 
geno are created when the application is built. They contain 
the necessary information to link blocks of executable code in 
the binary with lines in the source files. Files with ilte suffix 
geda are created when the application is run. They contain 
information about whicli blocks of code were exetaited. Files 
with the suffix of gcov are created when you run gcov. These 
text filc^ contain an annotated version of your source code 
where the annotation.s indicate how often each line of your 
soun'e was executcxl* We will not use the gcov files directly, 
l>uL will use the Linux 'i'est Project's coverage tools to create a 
collection of interlinked himl files with the s;ime inforimrion. 
'ITie Icov tcK)l (a Perl script) collects the data from gcov and 
creates an Icov - inf o file and the genhtml UxjI uses this file 
to generate interlinked html files with the coverage information. 

One imponam thing U) renieiTiber is that gcov coimcs tlie 
number of linie.s a line of code was executed. Tf you are trying 


to verify that you are executing every instruction, your code 
layout should contain one instruction per line. Although 
formatting style is often personal preference or company polit7, 
some formats are more amenaftle to coverage testing than 
others. For example, in tlie first conditional statement Ixrlow, we 
c'annoL tcU frotn the results if x was ever incamiented, we just 
know iliat the equality was tested. Tile second layout allows us 
to determine if x was incremented, 

Cofuiitiotml statements 

// here we cannot tell if x-H- was executed 
If (x “ y) xt+; 

// here we can tell If x+f executed 
If (x “ y) 
xf+i 

!n addition to ^ssibly adjusting your ctxling style, trying 
to obtain 100% coverage may require refactoring your code. If 
you are finding it difficuh to reach some section of code buried 
iaside a larger function, you may decide to write a new function 
that executes that code* 'llien you on test tills function directly. 
Whatever you do, don't let the quest for IOWj code coverage 
lead you to ptxir code writing. The final goal is a well-written 
program, code covemge is one w^Jy to fielp, t>ui li is not the 
overall goal. 

Getting Icov 

The Xcode installer will install gcov. You can obtain Icov 
at the website listed in the references. The online 
dcx timentafif>n for Icov Is out of date, however the man pages 
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iip)X‘ar to Ix" up lo daru. You wiU want to place tlicfic st:ripts 
somewhere convenienu One possiliiiity is in your sliell’ii 
execuuil)le path and ancjther Is to package them with the 
project. In this example, I have created a Tools [older as part 
of ilie project and added the st^ripts to thi.s folder (so 
downloading the project will provide you with the .scripts). 

Tile biggest prolrleni with the Icov script found online is 
that it is based on an older versitin of gcov. To reset the 
coverage testing process, the script ailempts to delete all the old 
coverage data files. Tlie script deletes flies wiiti the extension 
da; however gcov now prcHluces files with the extension 
geda. To fix the Icov script, open it in a text editor and then 
find and mplace all occurrences of ,da with .geda. If you 
download tlie Icov prtivkled with the project, diis has alrt^ady 
Ixen clone for you. 

Target Settings 

Again, we need to decide which build configyration we 
will want to use for coverage testing. If you are testing code 
coverage while running unit tests, this will be the same 
configuration you used to i>uild lix" application that is tested 
with tile unit tests. For this exariijile. we will be adjusting the 
Debug configuration. 

Open the infonnaiion inspector for the SuperAdd uirget 
<n<n the Unit Ihsts target). In tlie Code Generation eoilection, 
turn on Instrument Program Flow and Generate Test 
Coverage (these options will c reate the geno and geda files). 
In the Linking collection, add -Igcov to the Other Linker 
Flags (liiis option will link in the gcov library). Notice that you 
do not need to adjust any sc-ttings for the Unit Tests Uiiget. You 
arc not testing coverage of llie code in the unit tests. 

Shell Script 

Tlie unit tests are am in a Run Script phase of llie Unit 
Tests target. Go to the Targets [>ane and dLsck>se the phases for 
the Unit Tests latgel. Replace tfie Run Script phase script with 
the following code. 

Run Script Phase for ‘^Unil Tests** Inf& 
source StPRCJ^CT_niR)/Tools/1cov.sh 

The shell .scTipt diat is actually executed is .shown below, I 
have used a prefix of MONSTEKWORKS in the siiell .script to 
prevent clashing shell environment variables, in the se^ript listed 
below, I ablireviated this to MW, Unfortunately, even with this 
abbreviation, tlic script contains some very kmg lines. The 
version below tries to Ijreak the lines, 'Ihe character -» along 
witlt any following white space should Ixr removed (or read the 
scrij)t included with the project), 

kav.sb 

if the name of the application 
HW^i\PF_NAME=SuperAdd 

# the target that builda the executable 
HW_TARGET_NAMK“$ fMW_AFP_NAMEI 

if the configuration in which ve do unit testing/coverage 
analysis 

M/caat 
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/i^ path to the Icov tools 
KW JXOV„PATH“$ I PROJECT^DIR) /Tool 

I? where the object files for the application will be found 
HW_OBJ_DIR^$IOBJROOTI H 

$fMtf^AFP NAME!.bnild/$ICONFlGUHATTON|/-r 
SIMW.TARGEaUNAHEl.build/Objects-normal/?INATIVE^AKCH] 

# we only execute the coverage test if ve are using the 
'Debug* configuration 

If [ **$ I CONFIGURATION r = “SI MW_CONFIGURATIONr ll then 

§ clean out the old data 
$|MW_LCOV_PATH)/lcov t 

-directory ?{MW_OBJ_DTRj -zerocounters 

i^renove the old report 
pushd $fOgJROQTJ/$|CONFIGimATlONl 
if [ -e Icov J : then 
rm r Icov/* 
fi 

popd 

iif run the unli tests 

I SYSTIH_DEVEL0FER_DIR1 /Tools/RutiUnltToste*- 

piinhd $ I OBJROOT I /S t CONFIGURATION 1 

create the coverage directory 
if I ! -e Icov J; then 
nkdir Icov 
fl 

//analyze the coverage data 
$lMW3CQV_PATH]/lcov ' 

-directory ?lM0B01Rl 

-capture -output-file leov/lcov*info 

# create the htnl pages 
$ I MW„LCOV_PATH 1 / genhtml 

-output directory Icov Icov/Icov.info 
// open the coverage analysis 
open Icov/index.html 

popd 

# clean up 
$IHW_LC0V PATHl/lcov 

-directory ?IHW_0BJ_DIR1 -zerocounters 

fi 

Altliough it appears long and cornpUcited, the steps are 
fairly simple. If we arenT usinji the correct configuration, we 
simply skip ihc scrijn. Otherwise, we stari fjy removing any 
of Uie coverage results from llie previous run of the script, 
lie careful with the recursive rm command and confirm that 
you really are removing the files from the correct directory. 
Afier this, we run the unit tests. Next we run Icov to 
generate the coverage results and genh tml to produce the 
HTML pages. We finish by opening up the HTML pages and 
cleaning up after ourselves. 

Now when you build the Unit Tests target in the Debug 
configuration, the application will be biiilt (if necessary), 
the application will launch, and the unit tests will run and 
the application will quit. Then Icov and genh tml are 
executed and the re.sults of this are opened so that you see 
a window like tliat shown in Figure 3- 
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Close the window. 


LTP GCOV sjcteiisian - code coverage 








Figure J: Coverage Overview 

There is an inline function in Headers that causes it to 
show up in the coverage analysis, bin we are primarily 
interested in the Sources folder Following that link and 
then the link to the results from main,cpp leads to a page 
shown in Figure 4. 



Figure 4: Missed Lines 


blue lines were executed and orange lines were not. If 
the line is uncok)red, then it does not contain executable 
code {commands dial span multiple lines have the Iasi line 
highlighted). In this case, it is the window event handler that 
Is not being called. This isn't surprising since we never 
inleracl with any windcjws in the prr)grann 

Testing the User Interface 

AuLomated lesLing of the User Interface is beyond the 
ability of the CPlusTest framework. However, we can 
interject some supervised user interface testing with the 
project. The code in UTLIl works for simple user interfaces. 
It opens a utility window that leads the user through the 
steps they should take to exercise the code. One step for 
StiperAdd is closing the window and the utility window for 
this step is shown in Figure 5. 


tA 



You cm do this tJv typlog Icomntiijnd-Wl- 


Pfevwus 




Figure 5; User Interface Testing 


Tc) achieve 100% code coverage of SuperAdd, you should 
amiment/uncomment the lines in CTestRunner: sRunTests 
to invoke ShowCoverageWindow instead of 
QuitApplicationEventLoop, build the Unit Tests target, 
switch to the api>lication, and follow all of the jnstnicrions tn 
the utility window. 

Conclusion and References 

1 think IVe nin out of space, but hopefully you w ill l>e able 
to implement some of these ideas in projects of your own. The 
following is a list of references that have been mentioned in the 
article. 

Documentation: 

You can find a MacTech article about how to set up a target 
lo use doxygen to doeument your code at: 

hWp:/ /WWW, mactech.com/artides/rnactech/Vol20/20.03/ 
Docu menti ngy ou rcode/ i ndex. h tm I 

Unit Testing: 

You can find information about unit testing with Xcode at: 
http://dev 0 loper.apple.com/documentaHon/DevelDperTools 
/Con ceptua I /U n i tTesti ng /U n itTesti n g. h tm I 

There is also a tutorial on using unit testing and coverage 
analyses at Chris Liscio^s BcKMirns ljt>g at: 

h ttp : / / WWW. s uperm egau I trog roovy. co m/SoBwa re% 20De vel 
op men t/xcode_cod©_coverage_howto 

GNU Documentation: 

You can find documentation about gcov along with the rest 
of the gcc tools at: 

http://gcc.gnu.org/onhnedocs/ 

Linux Coverage Tool: 

The Linux coverage ttxjls can he found at: 

http: //Itp, sou rceforge, net/coverage/ Icov. ph p ^ | 
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Reliable Handheld Synchronization for Mac 


Thanks to The Missing Sync, Mac users are no longer second-class citizens when it comes to keeping their 
mobile devices in sync. Whether it's a Windows Mobile 6 device, a BtackBerry or even a Palm Treo, there's a 
Missing Sync product made to connect and synchronize that device with Mac OS X. 


Syncs Contacts, Calendars, Tasks 

■ Supports Address Book, iCai, 
Microsoft Entourage 2004 

• Outstanding fieid support, even 
syncs Address Book contact photos 

• Supports calendar event reminders 
and detached events 

• Sync Services-savvy for syncing 
with third-party apps 


Complete Notes Syncronization 

• Includes Mark/Space Notebook for 
Mac to create, edit, categorize, sort 
and search through notes 

• Also supports Microsoft Entourage 
2004 and Bare Bones Yojimbo 

• Full support for Sync Services and 
.Mac syncing between Macs 


i Photo and iTunes Integration 

• Imports photos and videos from 
mobile devices into iPhoto albums 
or folders in the Finder 

• Resizes and downloads selected 
iPhoto albums to the device for 
handheld viewing and slideshows 

• Downloads DRM-free music and 
podcasts for mobile playback 


The Missing Sync for BlackBerry, Palm OS or Windows Mobile is available in single-user licenses for $39.95 
or in multi-user packs for any size organization. The Missing Sync family of products provide a Mac-centric 
synchronization solution second to none. 


Visit www.markspace.com today to see how easy it is to 
sync the latest smartphones and mobile devices with the Mac. 
















on REALbasic 

Geoff and REALbasic 2008 


INTRODUCTION 

At MacWorkl 2008 lUiAL Software announced the Fust release 
of REALbasic for 2008. MacTech Exeaitive Editor, Edward Marczak 
and coluiTinisl Nonrian Palardy had an opponuiiity to ask REAL 
Software CEO Ga^ff Perlman about tlie announcement, IdiALlDasic 
and REAL Software. 


THE INTERVIEW 


Norman Falardy: Tlie pie.s.s release went out: fi was 
announced on the various Ixiards, MacNN and MacWorkl, it's oti 
your website, it's l>een (published in your forums and sent to your 
mailing ILsl But, iFs a pmss releiisc' so It only siiys so much. Can 
you tell us whats new in REAIi)asic 2(X)8 Rl? 

Geolf Perinian: *11ie big tiling is iniraspection. It is tlie most 
haivily reejuested feature of all time, lliai i.s wliafs appt^iring in this 
release. Tliere is always a lot of maintenance. There aie a few 
minor features but intRJSixxtion Is the big thing, 

NP: For .somebexly who might n{)t familiar, what is the 
euiTenl pricing of REALlxisic and how do you liandle upciates? 

GP: Tlie standard edition is $100 and the ]7ic>fe,ssional edition 
is $500, The difference is rhar the prv>fe.ssional edition ^ among other 
things, adds acc:ess to dalaba.se .servers and cross platform 
com[iilation. Actually, T should back up iTecairse we just made a 
change with this releirse. We are no longer oriling it the .standard 
edition. It is now called the Personal edition, and this is to help 
distinguisli betweeti editions. People ask us “why don't I use one 
or the other”? If you are writing software for youiself, tlien chances 
are the peminal edition is appropriate, ff yon are writing softwaie 
lor other fieople, the professional edition Ls |m)l>ably what you 
need, 

Obviously tliere are tijnes when you might lie writing software 
for other jxx>ple and tlie Pen)<jnal edition would work. But mast of 
the time we End tliat when jTeople are writing softw^are for 
somelxidy else they need some feaaire tliat is in the Piofessional 
Edition. 

NP: Tiiai Ls an interesting name etiange. I wasn’t aware of tliat, 
but it .should help give people iTetter clarity, as you said, as to wkit 
the intended audicnee is. 


NP: S{7me time ago you guys switched Ihim the [raditional 
dot -1 dot-2 dt>t-3 kind t>f release naming ttj a difl'ercait schedule and 
a different naming scheme. IIow^ freciuent are updates nowadays? 

GP: We rele^ise every 90 days. Orasionalty it is less than 90 
days. We made Uial change for a number of retLSOns. First of all, our 
customers are develo[ 7 ers. Even if they ;ue one hour a week 
clevelopers, versirs 40 hour week, they are developers and we need 
to be able to respond more <jijickly to what they want. We fell 
having a year, or a year and half or two year development cycle 
doesn't make ,sen.se. We can't resjxKid to the market (juickly 
enough that way, Tlie other thing is that the smaller you make a 
project in scope or in linie, the more likely you are to suaeed. So, 
for us internally, by breaking our delivery' .schedule down into 
ninety day segments, we ate much more successful at meeting our 
deadlines and getting things done on time than we were iTefoie. So 
it worked out really well. 

NP: At one of the REAL World conferences you had 
mentioned tliat REALtrasic has surpa.ssed 100,tXX) u,sers. Tliat was 
over a year ago. Wlxit Ls die user base up to now? You have to he 
well beyond diat. 
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GP; At this point we liave over 125,000 users. 

GP: 1 wiU tell you Uiat we ti^ck the percentage of new 
aisK>meis we get eadi month versus renewsits from existing 
cusujmers. And the i:sercenTage of new customers has been 
cUtnbing almost every month, which is re^iUy gieat. 

NP; And are tliey a^newala^ Obviously tliose numlxrrs tell you 
alx)ut l)ioader appeal, lots more people trying it out and wliat not. 
But the update numbers must tell you someiliing too. 

GP: Yeah llicy dt). I diink it works better on tlie new rmxiel. 
With the old mcxlel, people would look at each individual release 
ratlier than thinking i just want to make sure Tm up to date', ’llie 
new mcxlel actually allr jws us to do a lot more mainterumc'e on llie 
existing code. Ifs a change of philosophy. Rather than fc-eling like 
iJicy are buying tliis particiilar update or iIils particular new version, 
they are buying the next six montlvs or the next twelve months of 
upebtes or versions. As a result of that change in their tliinkrng 
alx>ut what they are buying we c.:an gel awuy witli ptruring more 
time into maintenance. Before ilierc had to lie lots of new fearure.s 
in each release because if tliere wasn t, there wouldn't be a reastm 
kw people to upgrade. 

I am a big Miever that the road to haj^^piness is managing 
ix^ople's expectations. If you want people to be happy, manage 
their cxpcitadons. Get their expeaations to an appropriate level 
and, of course, you have to meet those ex|xx.tatiotis. And 1 tliink 
that’s where yexr <an gel into trouble by Ixiving a big dls<’repanc 7 
Ix^iwcxrn wliat |xx)ple ate expecting and w'h:u you arc‘ tlelivering. 
Srj one of die tilings we keep trying to do is tiring those two things 
Rjgether. 


NP: And you fee! the new^ release mfidel Ls liel[^ing you do 
that lietter? 

GP: Oh absolutely. 1 w'ouid never go hick. It works so much 
lietter. bx>k at it this way: Supjxise you knew we were w'rrrking on 
a featuie and we got clase to the release* date and decided it’s just 
not ready so we are not gt>ing to put thit in tNs version. We sliip 
it and you know^ that die next version us a year a year and a half' 
away. And you were w'aiting for that feature. With our rapid release 
model, worst case it's 90 days away. Tliafs not very far. So really it 
allow^s us to pnxiucc a lictter, higiier quality pnxliict tlian wdien 
we were using die traditional modeL 

NP:! tliink there are* a loi of tilings tliat have really come along 
nicely with the new nuxlel and, like anytliing else, there liave 
probably Ix-en growing pains to get to that pwnL 

Ed Man^zak: Intrgine if Micrtxsofi did tliis with Office. You just 
pay diis one fee and then tliere were continual releases. I think tliat 
would lx a niucii iiioie successful model for them, 

GP: Well, in fact, Miemsoft has announced tliey are moving 
away from the monolithic rek-ase. Tliey are aaiially moving ui tills 
model. 

EM: Oh mally? Wow! 

GP: Proliabiy not every 90 days, diougli. 

NP: Ijd's be realistie, .software is never perfect. It Ls never bug 
free s<) it us ctmstantly evolving and g:iining new^ features and 
gaining new fixes. Uhls intKlel fits Ixtter walli iku reality. 

GP; Everyone would love to have code that i.s ixig free but 
they don't w'anl a static pitxlucl either. Staiit;, bug free axle us 
c*xlniordinarily ex(ieiisive. For example NASA claincs that the code 
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that rua^ ihe space shuttle is bug free- But they also say that it costs 
$25,000 per line of axle. 

NP: Tlial’s a lot of money to be spending on one line of code. 

GP: Riglit. 

NP: Over the counse of tlie past year 
the company has had some changes. You 
have had i>ersonnel changes, and now a 
produd name change. How are those 
things impatling your ability to deliver as 
a company? Or are they having an 
impact. I mean loosing developers has 
got to have in impaa. 

GP: We have only lost one 
developer in the last year and 1 k" actually still continues to do work 
for us on coniracL Honestly, like the prtxlntn, our development 
team evolves. And thafs not a bad thing Ix^cause what we need in 
our development team changes and devebpers don't always keep 
up with changes in technology. [Take] for example when we added 
support for Madi-O, which is the one of the two exeaiiable 
fomiats, and really the only one now' tliai Apple supports. We 
started supporting that years before that change was made and 
there was a lot of debate in the engineering tc^m because they 
really prefened the old PKF format and tl’iey l:)elieved it was Ixater. 

1 said 'guys,it doesn't matter if it's clear or not' because Apple 
is saying tliat Mach-O is tlie blessed format so it's a pointless delxite 
wliedrcT Mach-O or FFF are die Ixlter form:u. Now we don't 
support Phi-’ because witli Mac on Intel MaclvO is the only kmrdl 
Sometimes peoples attitudes alx)Ut technology don't change with 


tlie tide and If that is ilic case, if tl^ leave and we bring in new^ 
developers tliat l^ve a different take on tilings, we’re going to make 
sure lliat the people coming in are looking at development tlie way 
tliat we do. Hontistly, 1 ihink cme of our 
strengths with REAIJDasic has been that 
we fmve fieen successRilly able to keep 
up witli technology. If you touglit 
version 1 of REAlixLsic it ran only on a 
Mac and it was PowerPC and 66K. Now 
it ruas on Mac OS X on Intel II runs on 
Linux and Windows up to Vista. You can 
build ajnst>le apps, We have abstraaed 
our customers from lots and loLs of tliose 

platform details. 

NP: And it was only recently that yt>u quit supporting OS % 
Realistically you have to at some point. You supported it long after 
Apple said *OS9 is dead' 

GP: The other tiling is that iPs important to recognize iliai if 
you try to develop an application for 100% of’ your target market 
you won’t make anyixxJy happy, Ihe application will lie too feature 
rich. There will be tcxi many optioas and it will be too complex. So 
our attitude, and 1 think this is Apple’s attitude as well make 80% 
of your pcHenrial customers happy you will have a much better 
prodtKi than going for lOOc^. 

NP; Do yea) fbd when you aa" fiuilding a cross platform tool 
like you are that you have to nt:ike platform specific ainiproniises 
in any way? 




“I am a big believer that the 
road to happiness is managing 
people's expectations. 
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manage their expectations.” 





ANS . 
niGlTAL 


1.800.980.1988 / SANSOIGITAL.COM 


Say hello to 

storage4mac 


com 


DIRECT ATTACHED STORAGE / NETWORK ATTACHED STORAGE / ISCSI fc FIBRE CHANNEL STORAGE 



























GP: No, we try to imke it so that when we k)ok at any pieo! 
of lecluiology we ,say, ~haw do we make this cross pkittorm?" 
Generally sf>eaking we don't have to nuike tiiose comprtjmises if 
it's siif>pc^rtecl on more than one platlbrni. 

Going ()aek to the 80/20 itile, of ilie 
liaiaiomility dial 80K> of ytxir eiisiomers 
wimr is pailrably going m Ix^ supported 
on all three platforms. ik> w'e just liave to 
make sLiie dial %ve provide an API that 
makes sense across all thme. But weVe 
not a I raid to add soniething tliat is 
I>latfonn specific either and let the 
develcjper make die decisi(>n as to whether to 
iLse th\i or not, AppleSciifit on the Mat' f>r the Registry on Windows 
afc“ tidier examples. Generally s^xraking vve don't have to rruike 
those kind tif compromises because its either cross platibmi or it’s 
platlbmi specific. If it’s cn)s.s platfonn we am iisimlly come up widi 
a gtxxJ Al^l ;ind if it's plartbnii sjx'dfic then it’s not a problem. 

NP;I was just wondering alioiit the tnide-offs. ^X1len you kxjk 
at some of the other totil kits they always seem to trade somediing 
tiff. Or thew don't irse niitive controls. 1 wa.s jiH wondering if you 
encountered that in dev'eloping RllAU^asic as a crtxss platfonn 
framework 

GP; I think diat if you [mignize that you shoiikl design for 
8U% of your porential ciLstoiners then you give up viery little, if 
anything. I think it Is when you try to irake everylxxly luipjiy and 
pitch your .solution us die lx all end all solution, die Holy Grail 
solution, ifiat's when you am into ta>ublc. 


NP: Over the yeiirs that we've known each exher and dealt 
with each odier, I might have asked you 'who do you see as your 
prinxiry customer, Is it a Mac user, is it a Wincbws user is it a Linux 
user’ and you've always said ‘Th^it's not 
necessarily the way wc perceive 
ourselves. WeVe a cross platlbnn 
conifXtny so they are all our users". 

GP: Our user l^Ktse Ls preiiy hnxid 
but it's Ixisic^lly people that w'ant to 
biiikl crass platform ap[)iiaitions and 
they want to do it quickly. Thc 7 don't 
want a big learning curve, 'they want to be 
al>sinKte<i from all die pkidbnn details and I think we do cross 
[iladbnn Ixtier than anytxxly in the worid. Franldy, I'm not afniid 
to say diat . I ask people, "tliink of a atm plaitbnii tool set dxit does 
a fxtter job than we do". 1 don't diink diere Ls ont: out there. 

NP: Tlierc* aten’t a lot of them to suut widi. Wliich ones have 
a mpid a[iplication dcvek>pmeni environment like REAlJrasic? Hie 
list gets pretty shoit really rrally quickly and that is one of the 
attractions of KEAlJyasic. fm curious about die pnxJuct name 
ckmge, Do you see diat as targeting a particular kind of developer? 
1 think people who develoji software for a living have fills notion 
or“professkjnal developer^;" versus “liolibyists". 

GP; I tliink what it Ls, is that ‘'standard" as a name was a 
mistake from the very Ixginning. If someone says This is a standaid 
ven>ion tif anything’ that implies fills Ls file version you shoukl buy. 
It’s the standard. Anri that's railly nev'er what we meant and we 
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really should have Qtkcii a diffen^iit approach in the ftrst place. Over 
the years wliat weVe found is our users tend to l)e pa>ple writing 
software for theniselvt^s or people writing software for somebody 
else. We recx>gni7e die people tliat are writing for theniseives buy 
standard and tlte people writing for others buy pro. Tlie peoj^le 
writing softwiire for otlter |X!Op]e are generally i)eing paid to write 
software therefore tliey are piofessionaLs, So the professional 
version makes sense. 

The problem is that, honestly^ it Is a nutrketing thing. It's like 
some corporate IT guy has to explain why he needs the $500 
version when lliere is SKX) version available. "Standard” sounds 
like that is what you need; ifs the standard version. If it's personal 
versus professional he can go to his boss and say this one is 
clearly for individuals, and that the publisher (us) is telling you 
to buy the professional if you are building for tJther |>eople. llie 
rr guy builds for otlier fK‘Ople therefore he needs the 
pn)fe.ssional cditiiin. That’s a very easy way for people to pick tlte 
riglit product for them. 

But honestly if the (juestion is 'do holibyists programmers 
exist 1 CAu tell you they definitely do. 

NP: I liave no doubt they do but 1 think a lot of t>eople who 
use [hat moniker use it in a derogatory sense and that's an 
unfortunate thing Ixjcause there are certainly a lot of people 
who prt)grani as a hobby and that doesn’t maki: them incITective 
or unskilled. 

GP: No, no. What I have found is that hobbyists are 
peofile wfio describe themselves by saying “1 don't do this 
professionally. No one is paying me lo do it. 1 just do it on my 
own” Believe it or not, we get a lot of psychologists that buy 
KKALbasic and they're developing the software pretty much 
for tJiemsclves although it is going to be used by oilier peo[>le. 
I guess that is developing for other people, but they will build 
software to do psyehoUigical testing and often times that’s 
going to Ix^ on one platform. It doesn’t need to Ik^ cross 
platform, so tlieyVe sort of the exception, where they are 
building software for other people but really they only need 
one platform, tliey don't need SSL or dniaba,se access or that 
kind of stuff. 

NP; REAlJxLsic lias lxx?n ;iround for... 

GP: Ten years iliLs July, 4h 

NP; Over tlie course of ten yeais, one ol' tlie tilings thit hasn’t 
really .sort of sprouted up of its own accord Ls a big third party 
rriiirkei. Fm not sum how it came about w'iih a thing like Visual 
Basic. Do you see that as lieing imptirtant to the overall success of 
RBAlixisic as wtdl having a big vilirant succc!ssfiil third party 
markcl^ 

GP: Well, I w‘ill say this, the thing I tliink is imjxiitant to the 
success of RhAlJiask: Ls that customers need to lie able to get all 
their needs mcL So it's not a question of a third party market or not. 
Having all tlieir needs !iiet is what makes die [iroduct successful 
Or is at least one of the elements dial makes the pioduct suaeissful. 
I think in the past we liave taken on way too much and tried to pul 
evcrytliing and the kitchen .sink intt> die prcxJuct and tliat has 
limited the opportunities for third fiarty developei^. But if you’ve 
been watching die release notes for the Last crouple of releases 
youVe Ix.'cn seeing the word deprecated showing up, and whai 


you are going to see in the ruiure Is that we'fe going to start 
trimming down die tiroduct a little bit. Ihe features that only a small 
group of users need are going to btx:«)mc mure diial party 
opjxjrtunities so we can fcKiis on die core product and make it 
even Ixater. And, honestly, 1 think diat is a mi.stake we made in die 
lieginrdng was not recognizing that we really >shou]d stick to the 
core product and try^ to develop the diird |Xirty market. Now, there 
Is a fine line there. 

When I worked at 4D long ago there w'as a l>ig diird party 
produa called AreaList. It was a grid control and they never built 
a g(xxl grid control into 4D. lliey^ were afraid they w'oidd ujisei 
the makers of AreaList Ix'cause anyone wiio was doing any 
serious development with 4D used AreaList. They were basically 
going to screw' the devclo|x.T tif AreaList if they built something 
in that did the same diiiig. I think that was a mistake l>ecause a 
lot of customers kx>kec! at 40 and didn't know much alxiut third 
pixny market. So what happened was jxrojile s;iid ''Well it's kinda 
weak when it comes to grid conitX)!". So you liave lo pick your 
battles. Widi things that are really important, it’s tlie 80/20 rule 
again. If it’s important to HWo of your customers, it jirobably 
mtrans it needs Ui lx; built into die produa. If it’s less than 20%, 
prolrably dial is a gcxxJ third party opportunity. And we’re going 
to really try in the aiming years build up die ihiid party' market 
and partner with third party dev'elopers so that we can get diem 
the exposure that they need to our aistomer Ixise lo help diem 
l>e successftiL 'Hiats a win w'in situation. 

NP: Actually you ju.st led riglit into my next question which is 
exactly thal: If it's iitifiortatit, is there somellung you see REAL 
needing to do to help bring that to fniilion 'f 

GP: Well, you’ve already .seen thal we are selling bfx>ks on 
our weKsite, Stxm we will lie selling KB Develnptx Magazine. 
We’re probably at some point going to have a ildrd party section 
of the website. When peopk^ are evaluating KBAlJiastc we want 
to make sure that they know lliere is this set of third party UxAs 
oui there. 

EM; To know tliere’s a vilinmi comiiiLinity. 

GP: Exactly: knowing dial the comniiinity Ls there, knowing 
the diiid jxirty coiiimynity is there helps us and it also helps 
those communities to grow and to continue to be vibnint. So it’s 
totally a win win siuiaiion. I can't tell you when that is going to 
liappen but it is definitely something that’s very imtxirtant to us 
going forw’ard. 

NP: 'llianks for taking tlie time anti letting us do this. 

GP: No problem. 'I’hank you, 

\\\[ 
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THE MACTECH SPOTLIGHT 

Austin Meyer 

President, Laminar Research 




What do you do? 

I wrote X-Pkme, md continue to upgmde it and 
administer die business now. 

How long have you been doing what you do? 

15 years, since college. 

Are you Mac-only, or a multi-platform person? 

I do all my daily operations, and maybe 99% of of my 
coding, on die Mac. 

1 just have to do the last 1% of the code or so on 
Windows to get the Windows version compiled and te.sted. 

My market is maybe 5TO Mac, 50% Windows so J DO 
need to maintain the Windows version of X-Plane... but I do 


99% of the work on the Mac since C-h- dcwloped on one 
machine USUAL[.Y works on die cHher 

What’s the coolest tech thing you’ve done using OS X? 

Generated sceneiy^ for the entire planet earth from the 
terrain maps created by the space shuttle? 

Flowm virtually on mars using terrain data from the mars 
orbiting laser altimeter? 

Flown virtually to orbit a huger airplane than has e%'er 
been buHt? 

Where can we see a sample of your work? 

www<x-plane.ccm 
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www.$malldog.coin 


800-51l-NAC$ 


Apple Specialist 


new proaucts, new website 

sell and support Apple's newest innovations along with returbished Macs. iPods and over 3,000 
other Map-friendly products; And^ have a new website to make it easier to buy than even 

^jpi ■ Check out Smalldog .com to see what we have in store for you! 




Small Dog 

Hedronics 

^ Vjoux GA6 


INDULGE! Save$15ofF 
of your next purchase 
of $100 or more. 
Enter the coupon code 
“mactechnew” at checkout. 












yicwr pofmlki/. Ourfr^Sfoii* 

H^crosoft 



Work togethef- Different machmes? Different platforms? No matter You can all speak the same language 


Zoos, com 


Office 















